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From the Editors 


To continue a practice of some years’ standing, this issue of The Victorian Naturalist presents the 
papers delivered at the most recent FNCV Biodiversity Symposium. That Symposium, on the 
theme of ‘Melbourne’s biodiversity - past and present’, was held on 21 November 2010. All the 
previous symposia have been of some interest, in both subject matter and the breadth of research 
revealed; the 2010 Symposium was no less interesting but it will have a particular and enduring 
importance, because of its theme. As Presland observes in the Introduction, as well as being a 
landmark collection of data on Melbourne’s biodiversity, the papers here may have relevance to 
the majority of Victoria’s population. 

Apart from being able to present collections of papers that cohere around a particular theme, 
symposia issues such as this often allow the possibility of covering a wide range of natural history 
subjects in one place. This is advantageous because it increases the chances of our providing some- 
thing of interest to a larger number of our readers. 
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Introduction to Symposium: ‘Melbourne’s biodiversity 
- past and present’, 21 November 2010 

Gary Presland 

Honorary Fellow, Melbourne School of Land and Environment, Ihe University of Melbourne, Victoria 3010 


Although of immense local interest and encom- 
passing a wide diversity in itself, the subject of the 
2010 FNCV Biodiversity Symposium is not one 
that has been well covered in previous volumes 
of this journal. Readers of The Victorian Natu- 
ralist would need to go back to issues published 
almost 60 years ago to find a collection of pa- 
pers on the natural history of Melbourne (Anon 
1942a, b; Colliver 1942; Fostick 1942; Mitchell 
1942). There have been many individual papers 
published in this journal on a wide variety of as- 
pects of the topic but only one such collection. 
The present issue is the first that is dedicated en- 
tirely to Melbourne’s natural history. 

In advance of the Symposium, each of the 
speakers was supplied with that part of The 
Handbook of Melbourne (Spencer 1900) that 
was relevant to their area of expertise. Their 
brief was to present the current state of knowl- 
edge of those areas, comparing what we know 
now with what was known in 1900. The result 
was a Symposium that had a broad appeal in 
both historical and natural science terms. 
Partly for that reason, it also was one of the most 
interesting Symposia held by the Club in recent 
years. It is anticipated that this collection of the 
printed papers will stand for some time as an 
invaluable point of reference on the subject. 

Most aspects of Melbourne’s natural history 
were addressed at the Symposium and most of 
the presentations are printed here. The order of 
presentation has been altered slightly for their 
publication. This has been done to take account 
of additional work that was done, after the pres- 
entation, on one of the papers. Andrew Ham- 
er’s paper on the herpetofauna of Melbourne 
is the first presented here because the author’s 
reworking of his presentation has elevated it to 
the status of a Research Report. Following the 
usual practice for this journal, it is presented 
here ahead of the remaining papers, which are 
Contributions. The order of papers is otherwise 
more or less as naturalists would anticipate. 


Andrew Hamer’s research on Melbourne’s 
herpetofauna looks at the distribution of 
species from the past and compares the data 
with the present situation as a way of gauging 
the impacts of urbanisation. The base data are 
drawn from both the Handbook of Melbourne 
and information published in The Victorian 
Naturalist. Not surprisingly there have been 
declines in reptile and frog species within the 
urban area between 1850 and 2006, although 
these were not uniform across all local her- 
petofauna. Currently, there is little monitoring 
of the ongoing effects on Melbourne’s herpeto- 
fauna of urban growth. 

Graeme Lorimer’s paper considers the ways 
in which Melbourne’s plant life, already dimin- 
ished by 1900, has been affected by increasing 
threats during the past 110 years. There have 
been several causes of change to vegetation in 
the Melbourne area, including introduced flo- 
ra, tree loss, fragmentation of habitat, and fire. 
Today many local plant species are endangered 
or vulnerable but continue to face threats of 
various kinds, particularly relating to climate 
change. 

Tom May’s overview of fungi of the 
Melbourne area had no point of comparison 
with which to begin, because the subject was 
not included in the Handbook. The author de- 
tails the various data sources of Melbourne’s 
fungi and, drawing upon the more-than-2500 
collections recorded at the National Herbari- 
um, considers the number and types of fungal 
species in the area of Greater Melbourne. A 
range of habitats in which fungi have been re- 
corded are discussed. 

Mollusca were dealt with in the Handbook, 
and Michael Lyon comments briefly on the dif- 
ferences in both taxonomy and collecting tech- 
niques between 1900 and today. Field research 
by a range of individuals and groups since 
publication of the Handbook has greatly 
increased the list of local molluscs. Some of 
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these have become economically important, 
which has had impacts on both their numbers 
and habitats. Serious threats to molluscan 
diversity are posed also by invasive species. 

Terrestrial invertebrates were summarised 
well in the 1900 publication, giving Alan Yen a 
good starting point for an up-to-date summary 
of their current state in the Melbourne area. 
After considering the factors that influence 
biodiversity in invertebrate populations, the 
author looks at how urbanisation affects these 
species. Because little is known about the true 
extent of Melbourne’s terrestrial invertebrates, 
planning for their future conservation focuses 
on essentially simple strategies such as the con- 
trol of exotic pest species, revegetation of native 
species, and establishing corridors for natural 
dispersal. 

Richard Loyn and Peter Menkhorst took the 
1900 summary of birdlife as a benchmark, 
against which to present the current situation 
for avian species. Since the 19th century the 
bird fauna of Melbourne has changed greatly, 
owing to a number of causes. These include de- 
struction of habitat, hunting and destruction of 
particular avian species and, more recently, cli- 
mate change. Not all bird species have declined; 
there are some, such as Fan-tailed Cuckoo 
Cacomantis flahhelliformis. Little Wattlebird 
Anthochaera chrysoptera and Red Wattle bird 
A. curunculata have increased in numbers 
within the Melbourne area. 

The same pair of authors, in reverse order, also 
provide a survey of changes through time to 
mammal species in the Greater Melbourne area. 
Based on the analysis of available records, their 
contribution presents a picture of many species 
declining in number over the period of Europe- 
an settlement. Some of these had suffered prior 
to the publication of the Handbook but the im- 
pact of urbanisation has increased in more re- 
cent times. Conversely, there are some species, 
for example. Common Brushtail Possum, Com- 
mon Ringtail Possum, Eastern Grey Kangaroo 
and Koala, that have increased in the suburbs or 
semi- rural areas of Greater Melbourne. 

Although disparate in specific subject mat- 
ter, all of these papers are united in at least two 
ways. Over and above their starting premises 
and their common physical setting, all of them 
present a picture of the extent to which things 


have changed in the natural world. This is per- 
haps as one might expect, not only from the 
theme of the Symposium but also because the 
city of Melbourne has changed to a similar ex- 
tent since 1900. There is a direct relationship 
between urban growth and diminution of natu- 
ral habitats. Regrettably, the encroaching urban 
area, along with a huge increase in human ac- 
tivity in that area, has had significant impacts 
on the local plant and animal life, much of 
which had already diminished since European 
settlement. 

Because this collection of papers contains 
summaries of changes in the natural history 
of Melbourne, as they relate to a range of plant 
and animal species, it will also provide a useful 
compilation of overall shifts to date in the bio- 
diversity of the area. It will thus also be of value 
as a source of data in future studies that seek 
to document changes in the city’s biological 
capital. With the currently-projected growth of 
Melbourne to a population of five million plus, 
it is likely these changes will be of a consider- 
able magnitude. 

This issue of The Victorian Naturalist will de- 
light naturalists of all persuasions, including 
those with an interest in the historical aspects 
of their chosen discipline. As a collection fo- 
cusing on the particular locale of Melbourne, 
it also will serve as an excellent introduction to 
the natural history of that city. I wish that it had 
been available in 2002, when I set out to write a 
book on the same subject (Presland 2008). That 
the geographic focus of this collected body of 
research is the area in which the majority of 
Victorians live gives this issue of the journal in- 
creased significance. The relevance of these pa- 
pers is likely to endure for many years to come. 
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The herpetofauna of Melbourne: using past and 
present distributions to assess impacts of urbanisation 

Andrew J Hamer 


Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne c/o School of Botany 
Tile University of Melbourne, Victoria 3010, Australia. Email: a.hamer@unimelb.edu.au 

Abstract 

Urbanisation is currently impacting frog and reptile species worldwide through the loss of native habitats. Broad 
changes in the distribution and abundance of frog and reptile species in the Melbourne area were assessed from 
1850-2006 using historical sources and wildlife databases. A total of six species of frogs (out of 16 species) and 
26 species of reptiles (out of 39 species) were recorded in fewer Local Government Areas from 1990 to 2006 
than from 1850 to 1989. These results suggest that there have been substantial declines in the distribution and 
abundance of species, particularly reptiles. Several species are on the edge of their natural distribution in the 
Melbourne area, which may confound assessments of the impact of urbanisation. Preserving habitat remnants 
on the urban fringe is likely to be the most effective means of conserving extant species. Establishing long-term 
monitoring programs of frogs and reptiles in the Melbourne area is recommended. (77ie Victorian Naturalist 
128(5) 2011, 162-173) 

Keywords: conservation; ecology; frog; reptile; wildlife database 


Introduction 

Over one-third of the world s known amphibian 
species are currently threatened by urbanisation 
(Hamer and McDonnell 2008) and, although 
estimates of the current number of reptile spe- 
cies threatened by urban development are lack- 
ing, reptiles appear to be in greater danger of 
extinction worldwide than amphibians (Gib- 
bons et al. 2000). Urbanisation results in signif- 
icant changes to the habitats of many animals 
including the loss, isolation and fragmentation 
of native habitat, altered disturbance regimes 
and invasions by non-indigenous predators 
(McDonnell and Holland 2008). Natural habi- 
tats are replaced with urban infrastructure such 
as houses, buildings, roads and other imperme- 
able surfaces (McDonnell and Pickett 1993). 
Urbanisation is thus a major cause of the local 
extinction of native species (Czech et al. 2000). 

The city of Melbourne, Victoria, was first settled 
by European people in 1835 and has grown 
from around 10000 human inhabitants in 1840 
to approximately 3.5 million residents today, 
spread over approximately 4000 km^ (Harvey 
1982; State of Victoria 2002). It is predicted that 
by 2051 the population of Melbourne will be 
5 million, with recent projections anticipating 
the need for an additional 620000 dwellings 


by 2030 (State of Victoria 2002). Most of this 
new growth will be in the form of urban sprawl 
(McDonnell and Holland 2008). 

The impacts of urbanisation on Australian frog 
and reptile species are profound. For example, 
Hamer and McDonnell (2010) demonstrated 
clear differences in the ability of herpetofauna 
to persist in the Melbourne area after 171 years 
of urbanisation, with reptiles appearing less able 
to cope with the heavily urbanised matrix of the 
inner suburbs. In the Sydney metropolitan area. 
Shea (2010) found that most reptile species 
had declined or disappeared over the past 140 
years in suburban environments and adjacent 
small bushland fragments. Both studies used 
species’ records in herpetological databases to 
determine which species persisted in certain 
areas under the influence of urbanisation. 
In this study, records from historical sources 
and two wildlife databases were used to assess 
changes in the distribution and abundance of 
frog and reptile species in the Melbourne area. 
The aims of this study were to: (1) gauge trends 
in the abundance of species from 1900 to 1995; 
and (2) determine broad temporal and spatial 
trends in the distribution of species from 1850 
to 2006. 
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Methods 

Historical accounts of Melbourne’s herpeto- 
fauna 

Historical information on the distribution 
and abundance of frogs and reptiles in the 
Melbourne area was obtained using several 
articles published in The Victorian Naturalist 
(e.g. Littlejohn 1963; Rawlinson 1965), and the 
Handbook of Melbourne (Spencer 1900). Some 
changes to species’ taxonomy have occurred 
since these early publications, which can 
potentially cause confusion, so only scientific 
names from Cogger (2000) have been used. In 
some cases species’ identifications had to be 
inferred from Spencer (1900) where species’ 
names did not match those in Cogger (2000). 
Information on the distribution and status of 
herpetofauna in Melbourne was also gleaned 
from Larwill (1995). Species’ misidentifications, 
changes in taxonomy and recent introductions 
of species are all likely to affect the reliability of 
inferring trends by using historical sources of 
information. 

Assessment of wildlife databases 
Records of frogs and reptiles in the Melbourne 
area were obtained from the Atlas of Victori- 
an Wildlife (AVW), which is managed by the 
Victorian Department of Sustainability and 
Environment (DSE), for the time period from 
1850 to 2006, and the frog records were supple- 
mented with data from the Melbourne Water 
Frog Census from 2001 to 2006. Records in the 
Frog Census are intended to be incorporated 
into the AVW (S Leech, DSE, pers. comm. 
2008), but were not included at the time the 
records were extracted in May 2008. The year 
2006 was used as the final year of observation 
for records extracted from the AVW because 
of an incomplete dataset in 2007 (only one frog 
and one reptile sighting were reported for 2007 
at the time of data extraction). 

Data were filtered to ensure a minimum 
standard of quality for all records, using the 
criteria established for assessing herpetological 
database records in Hamer and McDonnell 
(2010). For example, duplicate records, records 
of species made only to genus level and records 
where the date of observation was missing 
were deleted, and subspecies were grouped as a 
single species. Multiple sightings of a species at 


a single site on the same day were recorded as a 
single sighting. The number of frog and reptile 
records was summed for each year to illustrate 
temporal trends in reporting rates over the 
period 1850-2006. Broad spatial trends in the 
distribution of species were assessed by com- 
paring the number of Local Government Ar- 
eas (LGAs) where each species was recorded 
in the years before 1990 (i.e. 1850-1989) to the 
number of LGAs post- 1990 (i.e. 1990-2006). 
The LGAs assessed corresponded to the 31 
LGAs included in the study area of Hamer 
and McDonnell (2010), extending to a radius 
of approximately 40-60 km from the centre of 
Melbourne (Leary and McDonnell 2001). A 
Pearson product-moment correlation was con- 
ducted between the number of records of each 
species and the number of LGAs where each 
was recorded. 

Results 

Historical assessment of Melbourne’s herpeto- 
fauna 

Comments on the relative abundance of frog 
and reptile species in the Melbourne area 
included in publications during the 20th century 
revealed that there was an obvious decline in 
the Growling Grass Frog Litoria raniformis. 
Striped Legless Lizard Delma impar and White’s 
Skink Egernia whitii, with these species being 
reported as ‘common’ in 1900 and ‘uncommon’ 
or ‘rare’ in the 1 990s (Table 1 ). A total of five frog 
species that were reported as ‘common’ in 1900 
were also reported as ‘common or ‘abundant’ in 
the 1990s. Two species of frogs and six reptile 
species were reported as being ‘present’ in 1900 
and ‘rare’ in the 1990s. The presence of three 
species of frogs was reported in the 1990s but 
not in the 1960s. There were no accounts of 
the distribution and abundance of lizard and 
turtle species in the 1960s. One species of 
snake was reported as being ‘common’ in the 
1960s but ‘uncommon’ in the 1990s (Lowland 
Copperhead Austrelaps superbus). Only two 
snake species were reported as being ‘abundant’ 
or ‘common’ in both the 1960s and 1990s (Tiger 
Snake Notechis scutatus and Little Whip Snake 
Suta flagellum). Seven species of frogs and 17 
reptile species were reported in the 1990s to be 
range-restricted in the Melbourne area. 
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Number of species and records in wildlife 
databases 

There were a total of 4763 records of 16 species 
of frogs, and 3752 records of 39 species of 
reptiles recorded in the wildlife databases 
examined for the Melbourne area, 1850-2006 
(Tabic 2). There were two frog species and 
seven reptile species recorded in the databases 
that were not present in the Melbourne area at 
the time of European settlement, hence they are 
considered to be non-indigenous. The number 
of records of each frog species ranged from 
two (Plains Froglet Crinia parinsignifera) to 
1275 (Common Froglet Crinia signifera), while 
the number of reptile records ranged from 
two (Spencer’s Skink Pseudemoia spenceri and 
Broad-shelled Turtle Macrochelodina expansa) 
to 513 (Garden Skink Lampropholis guichenoti). 
The frog species recorded in the highest 
number of EGAs was the Common Froglet (n 
= 31), whereas the Plains Froglet was recorded 
in only one EGA. The Garden Skink was the 
reptile species recorded in the highest number 
of EGAs {n = 29), whereas the Bearded Dragon 
Pogona barbata. Common Scaly-foot Pygopus 
lepidopodus, Spencer’s Skink and Broad-shelled 
Turtle were all recorded in only two EGAs. 
There was a strong correlation between the 
number of records of each species and the 
number of EGAs where each was recorded 
(frogs: r = 0.81, p < 0.001; reptiles: r = 0.80, p < 
0.001). There were a total of three frogs and five 
reptile species recorded in the Melbourne area 
that are considered to be at risk of extinction 
(endangered or vulnerable; DSE 2007). 

The reporting rates of frog and reptile species, 
as inferred from the date of each record, 
showed high variation over time with a distinct 
peak in the number of records for each taxon 
in the period of ca. 1985-1995 (Fig. 1). There 
was a second peak in the number of records of 
trog and reptile species in 2004 {n = 325) and 
2001 (n = 175), respectively. Ihe number of 
records of frog species per year was < 7 in the 
years prior to 1960, increasing to a maximum 
of 560 records in 1988, with 65.5% of records 
being from 1990-2006. The number of records 
of reptile species per year was also low in the 
period 1850-1959, but there were more records 
of reptile species than frogs made during this 
period (178 cf. 51 records, respectively). A 


maximum of 48 1 records of reptile species was 
made in 1988, with 50.8% of records being from 
1990-2006. 

Changes in the distribution of frog and reptile 
species since 1850 

A total of six species of frogs (43% of 14 
indigenous species) were recorded in fewer 
EGAs in 1990-2006 than in 1850-1989 (Fig. 2). 
The Southern Toadlet Pseudophryne semima- 
rmorata was recorded in eight fewer EGAs in 
the 16 years after 1990 than before this period. 
Eight species of frogs were recorded in more 
EGAs from 1990 onwards, with the Striped 
Marsh Frog Limnodynastes peronii being re- 
corded in an additional 12 EGAs than prior 
to 1990. Two species showed no change in the 
number of EGAs they were recorded in before 
and after 1990 (Plains Froglet and Haswell’s 
Froglet Paracrinia haswelli). 

There were 26 species of reptiles (81% of 32 
indigenous species) recorded in fewer EGAs 
from 1990-2006 than during the time pe- 
riod 1850-1989 (Fig. 2). The Eastern Small- 
eyed Snake Rhinoplocephalus nigrescens was 
recorded in 10 fewer EGAs in the period 1990- 
2006 than in the 140 years prior to this. Seven 
species of reptiles were recorded in more EGAs 
from 1990 onwards, with the Tussock Skink 
Pseudemoia pagenstecheri being recorded in 
five more EGAs than prior to 1990. Three spe- 
cies showed no change in the number of EGAs 
they were recorded in before and after 1990 
(Southern Water Skink Eulamprus tympanum 
tympanum. Southern Grass Skink Pseudemoia 
entrecasteauxii and the Common Scaly-foot). 

Discussion 

Using records of frog and reptile species 
contained in two wildlife databases, substantial 
differences in the distribution of species from 
1850-2006 were demonstrated. Reptile species 
appear to have declined over widespread areas 
of Melbourne, and declined in more EGAs than 
frog species since 1990. This result mirrors that 
of Hamer and McDonnell (2010) who analysed 
the same sighting records from the same time 
period used in this study and found that only 
56% of the 39 reptile species recorded were 
estimated to have > 95% probability of being 
present in the year 2006, compared with 81% 
of the 16 frog species recorded. Together, these 
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Table 2. The frog and reptile species recorded in 31 Local Government Areas in Melbourne, 1850-2006. 
Records were extracted from the Atlas of Victorian Wildlife and Melbourne Water Frog Census. Scientific 
names follow Cogger (2000). Conservation status refers to listings under the Advisory List of Threatened Verte- 
brate Fauna in Victoria (DSE 2007); CR = critically endangered; EN = endangered; VU = vulnerable; NT = near 
threatened; DD = data deficient. First year is the earliest record of a species; last year is the most recent record 
of a species. EGA = Local Government Area. *non-indigenous species (see Hamer and McDonnell 2010). 


Scientific Name 

Common Name Conser 

vation 
Status 

First 

Year 

Last 

Year 

No 

of 

EGAs 

Total No 
of 

Records 

FROGS 






Ground frogs (Myobatrachidae) 





Crinia parinsignifera 

Plains Froglet 

1988 

1991 

1 

2 

Crinia signifera 

Common Froglet 

1869 

2006 

31 

1275 

Geocrinia victoriana 

Victorian Smooth Froglet - 

1958 

2006 

15 

152 

Limnodynastes dumerilii 

Southern Bullfrog 

1869 

2006 

30 

488 

Limnodynastes peronii 

Striped Marsh Frog 

1957 

2006 

26 

214 

Limnodynastes tasmaniensis 

Spotted Marsh Frog 

1868 

2006 

30 

/3b 

Neobatrachus sudelli 

Common Spadefoot Toad - 

1869 

2005 

17 

61 

Paracrinia haswelli 

Haswells Froglet 

1967 

2005 

4 

12 

Pseudophryne bibronii 

Brown Toadlet EN 

1856 

2005 

13 

44 

Pseudophryne 

Southern Toadlet VU 

1890 

2004 

16 

117 

semimarmorata 






Tree frogs (Hylidae) 






Litoria ewingii 

Southern Brown Tree Frog - 

1864 

2006 

27 

825 

*Litoria fallax 

Eastern Dwarf Tree Frog 

1999 

2006 

7 

12 

Litoria lesueuri 

Lesueur's Frog 

1966 

1993 

3 

10 

*Litoria peronii 

Perons Tree Frog 

1988 

2006 

12 

56 

Litoria raniformis 

Growling Grass Frog EN 

1882 

2006 

26 

436 

Litoria verreauxii verreauxii 

Whistling Tree Frog 

1961 

2006 

20 

324 

Total: 16 species 




31 

4763 


REPTILES 
Dragons (Agamidae) 


Amphibolurus muricatus 

Tree Dragon 

1883 

2006 

16 

122 

*Physignathus lesueurii 
howitti 

Gippsland Water Dragon - 

1989 

2001 

3 

7 

*Pogona barbata 

Bearded Dragon DD 

1986 

1990 

2 

3 

Tympanocryptis pinguicolla 
Geckos (Gekkonidae) 

Grassland Earless Dragon CR 

1872 

1990 

5 

6 

*Christinus marmoratus Marbled Gecko 

Legless lizards (Pygopodidae) 

1903 

2005 

21 

70 

Delma impar 

Striped Legless Lizard EN 

1875 

2005 

9 

160 

Pygopus lepidopodus 

Common Scaly-foot 

1933 

2000 

2 

9 

Monitors (Varanidae) 

Varanus varius 

Tree Goanna VU 

1932 

2005 

7 

19 

Skinks (Scincidae) 

Bassiana duperreyi 

Eastern Three-lined Skink - 

1890 

2004 

21 

132 

Ctenotus robustus 

Large Striped Skink 

1876 

2005 

11 

82 

Egernia coventryi 

Swamp Skink VU 

1971 

2003 

7 

53 

Egernia cunninghami 

Cunningham’s Skink 

1884 

2006 

12 

71 

Egernia saxatilis intermedia 

Black Rock Skink 

1888 

1999 

6 

15 

Egernia whitii 

White’s Skink 

1863 

2003 

21 

55 

Eulamprus tympanum 
tympanum 

Southern Water Skink 

1968 

2005 

17 

104 

Lampropholis delicata 

Delicate Skink 

1963 

2006 

15 

158 

Lampropholis guichenoti 

Garden Skink 

1871 

2006 

29 

513 

Lerista bougainvillii 

Bougainville’s Skink 

1885 

2002 

17 

101 

Nannoscincus maccoyi 

McCoy’s Skink 

1901 

2005 

8 

79 

Niveoscincus coventryi 

Coventry’s Skink 

1915 

2005 

3 

12 
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Table 2. Continued. 






Scientific Name 

Common Name Conser 

vation 
Status 

First 

Year 

Last 

Year 

No 

of 

LGAs 

Total No 
of 

Records 

Niveoscincus metallicus 

Metallic Skink 

1934 

2003 

5 

28 

Pseudcmoia entrecasteauxii 

Southern Grass Skink 

1977 

2005 

3 

32 

Pseudenwia pagenstecheri 

Tussock Skink 

1968 

2005 

9 

24 

Pseudemoia rawlinsoni 

Glossy Grass Skink NT 

1972 

2003 

7 

14 

Pseudemoia spenceri 

Spencer’s Skink 

1885 

1979 

2 

2 

Saproscincits mustelinus 

Weasel Skink - ' 

1869 

2006 

22 

210 

Tiliqua nigrolutea 

Blotched Blue-tongued 
Lizard 

1877 

2005 

18 

152 

'Tiliqua rugosa 

Stumpy-tailed Lizard 

1980 

1991 

6 

7 

Tiliqua scincoides 

Common Blue-tongued 
Lizard 

1911 

2006 

25 

352 

Snakes (Elapidae) 

Austrelaps superbus 

Lowland Copperhead 

1866 

2006 

22 

244 

Drysdalia coronoides 

White-lipped Snake 

1877 

2003 

17 

93 

Notechis scutatus 

Tiger Snake 

1860 

2006 

25 

340 

Pseudechis porphyriacus 

Red-bellied Black Snake 

1986 

2005 

13 

28 

Pseudonaja textilis 

Eastern Brown Snake 

1868 

2006 

20 

164 

Rhinoplocephalus nigrescens 

Eastern Small-eyed Snake - 

1908 

2006 

13 

49 

Suta flagellum 
Turtles (Chelidae) 

Little Whip Snake 

1864 

2006 

14 

143 

'Chelodina longicollis 

Common Long-necked 
Turtle 

1970 

2006 

24 

94 

'Emydura macquarii 

Murray River Turtle DD 

1990 

2006 

3 

3 

'Macrochelodina expansa 
Total: 39 species 

Broad-shelled Turtle EN 

1991 

1992 

2 

2 

3752 


results imply that reptiles have been negatively 
affected by urbanisation of the Melbourne area 
to a much greater extent than frogs. These 
declines in the herpetofauna can be attributed 
primarily to habitat loss, habitat fragmentation 
and isolation, and reductions in the complexity 
of terrestrial habitat structure (Hamer and 
McDonnell 2010). 

Although dramatic global declines in the 
distribution and abundance of reptile species 
in the late 20th century were documented 
(Gibbons et al. 2000), they did not attract the 
same level of interest from scientists as did 
global amphibian declines (see Collins and 
Storfer 2003). It has been shown by the author 
that a wide suite of reptile taxa (dragons, 
geckos, legless lizards, monitors, skinks and 
snakes) have undergone serious reductions 
in their distribution in the Melbourne area. 
While many of these species’ declines are likely 
to reflect actual disappearances from areas, 
some relatively common species that persist in 
inner suburbs appeared to have experienced 
reductions (e.g. Garden Skink and Common 


Blue-tongued Lizard Tiliqua scincoides). The 
data examined in the AVW contain biases 
that need to be considered before accepting 
apparent trends in the distribution of species 
(van der Ree 2004), and common species may 
be less frequently reported to the AVW in 
favour of more interesting sightings such as 
those of threatened species that may be cryptic 
or occur at very low densities and therefore 
be infrequently observed. For example, many 
of the records of the Striped Legless Lizard 
originated from individuals encountered 
during physical destruction of their grassland 
habitat (Larwill 1995), and the apparent decline 
in the distribution of the Eastern Small-eyed 
Snake may be related to its cryptic habits. De- 
spite these declines, some reptile species have 
expanded their distribution, although these 
include largely non-indigenous species (e.g. 
turtles) or species that have attracted increased 
survey effort because of their conservation 
status (e.g. Swamp Skink Egernia coventryi; 
Clemann 2000). The Red-bellied Black Snake 
Pseudechis porphyriacus has also been found 
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Fig. 1. The number of yearly records of frog and reptile species in 31 Local Government Areas in Melbourne, 
1850-2006, obtained from two wildlife databases (Atlas of Victorian Wildlife and Melbourne Water Frog 
Census). 


in more LGAs since 1990, although it has been 
suggested that some individuals recorded in the 
AVW are actually the morphologically similar 
Lowland Copperhead (Hoser 2009). 

Declines in frog species in the Melbourne area 
are apparent for species that have specialised 
breeding requirements, such as the terrestrial 
egg-laying species (Southern Toadlet, Brown 
Toadlet Pseudophryne bibronii and Victorian 
Smooth Froglet Geocrinia victoriana). These 
‘urban-sensitive species are vulnerable to the 


key threatening processes of urbanisation, and 
are likely to persist only in outer suburbs or 
where there is adequate habitat available (Hamer 
and McDonnell 2008, 2010). Six species of frogs 
were recorded in more LGAs after 1990 than in 
the period 1850-1989. While several of these 
species are known to be ‘urban adapters’ (e.g. 
Striped Marsh Frog and Southern Brown Tree 
Frog Litoria ewingii; Hamer and McDonnell 
2010), it is likely that increased survey effort 
devoted to frogs because of the Frog Census has 
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Fig. 2. Change in the number 
of Local Government Areas in 
Melbourne where frog and reptile 
species were recorded from 1850 - 
1989 and 1990 - 2006. Empty bars 
and shaded bars denote species 
recorded in fewer or more LGAs 
since 1990, respectively. See Table 
2 for species’ common names. 
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increased the reporting rates of many species 
since 2001. The non-indigenous Eastern Dwarf 
Tree Frog Litoria fallax may be currently 
expanding its distribution in the Melbourne 
area via transportation in horticultural products 
(e.g. boxes of fresh fruit), although this is of 
concern as individuals could act as vectors of 
amphibian diseases (Gillespie and Clemann 
2000 ). 

Reconstructing the past using historical 
accounts refines our ability to assess the 
conservation status of species. Examination of 
accounts of the relative abundance of species 
over the 20th century indicated that the 
Growling Grass Frog declined in the Melbourne 
area between the 1960s and 1990s, which is the 
period of declines observed in many amphibian 
populations worldwide (Houlahan etal. 2000). It 
is evident that urbanisation was the major driver 
of the declines of frog and reptile species in the 
Melbourne area (Hamer and McDonnell 2010), 
with Littlejohn (1963: p. 296) being the first to 
attribute the decline of frog populations within 
25 miles (40 km) of the Melbourne General Post 
Office to urbanisation, commenting that ‘most 
of them probably once occurred across the 
region of maximum urbanization, but, except 
in a few pockets (e.g. parks and golf courses), 
they have yielded to the drastic environmental 
change’. Consistent with the spatial expansion 
of urban areas around the world, the continuing 
urbanisation of Melbourne will increase 
residential development and other associated 
infrastructure in undeveloped areas within 
the outer suburbs (State of Victoria 2002). The 
conservation outlook for many of the species 
in the Melbourne area is bleak, given the 
continued urban development and expansion 
earmarked for the urban-fringe areas, and the 
conservation status of both listed and unlisted 
species needs to be urgently reassessed and 
revised. Preventing the local extinction of 
species on the urban fringe will require the 
preservation of large, well-connected remnant 
patches with a diversity of habitat types. 

Many of the species Larwill (1995) consid- 
ered as rare and range-restricted, and many 
species Hamer and McDonnell (2010) esti- 
mated to have a low probability of persistence, 
are either on the edge of their natural distribu- 
tion or have been introduced into Melbourne 


since European settlement. Species that are on 
the periphery of their natural range in the re- 
gion limit our ability to rigorously assess the 
impact of urbanisation as they were unlikely 
to have historically (pre-European settlement) 
occurred in the inner Melbourne area, and any 
contractions in their range may not necessarily 
be due to human disturbance and modification 
of their natural habitat. Wildlife populations 
on the edge of their natural range, while still 
persisting, tend to be more fragmented and 
less abundant and therefore experience higher 
incidences of local extinction (Channell and 
Lomolino 2000), which may confound assess- 
ments of their persistence in urban and sub- 
urban areas. The Melbourne area is located 
within a transition of four biogeographic zones: 
Volcanic Plains, Central Victorian Uplands, 
Highlands Southern Fall and Gippsland Plain 
(Thackway and Cresswell 1995), with each hav- 
ing a set of characteristic habitats and hence 
specific associations of frog and reptile species 
within these habitats (Larwill 1995). This may 
account for the high diversity of reptile species 
recorded in the Melbourne area, which sup- 
ports 25 indigenous species of lizards out of the 
total of 87 species recorded in Victoria. 

The range of several skink species is naturally 
restricted in the Melbourne area, with their 
distributional limit being the forested ranges 
in the east, north-east and north-west, or the 
South Gippsland plains. For example, the 
Swamp Skink, Glossy Grass Skink Pseudemoia 
rawlinsoni and Metallic Skink Niveoscincus 
metallicus have never been recorded in inner 
Melbourne suburbs but are known from 
outer suburbs on the Gippsland Plain to the 
southeast. Similarly, the natural ranges of 
Spencer’s Skink and the Black Rock Skink 
Egernia saxatilis intermedia extend into the 
outer Melbourne area to the northwest and 
east. Several species of snakes are also range- 
restricted in the Melbourne area (e.g. the East- 
ern Small-eyed Snake). The historic absence of 
these species towards the centre of Melbourne 
is probably due either to the relatively low 
topographic relief of inner Melbourne, which 
does not support the forested habitat or rocky 
escarpment country that these species require, 
or because of the transition of biogeographic 
zones around Melbourne, which provides 


Voll28 (5) 2011 


171 


Research Report 


natural boundaries for species’ distributions. 

Range restrictions are also evident amongst 
the frog fauna. For example, the natural 
range of Lesueur’s Frog Litoria lesueuri in the 
Melbourne area is limited to riparian habitats 
to the northwest, and historically, the species is 
unlikely to have been abundant in areas towards 
the inner city (Martin et al. 1966). Similarly, 
the natural distribution of the Plains Froglet is 
mainly north of the Great Dividing Range with 
the southern limit extending into the foothills 
in the outer northern suburbs (Larwill 1995). 
The natural distribution of Haswell’s Froglet 
is at its western limit on the Mornington 
Peninsula (Hero etal. 1991), which may explain 
its absence from inner suburbs. The fact that 
the Plains Froglet and HaswelFs Froglet are 
at the edge of their natural distribution in the 
Melbourne area may account for why there was 
no change in the number of LGAs that each 
species was recorded in before and after 1990, 
illustrating the difficulty in assessing trends in 
locally range-restricted species. 

The gap in the Great Dividing Range to the 
north of Melbourne in the vicinity of Wallan (the 
‘Kilmore Gap’) is a passage of lower topographic 
relief that potentially enables the movement of 
fauna between the riverine plains to the north 
and the northern outskirts of Melbourne. This 
geographical feature has likely enabled the 
distribution of a suite of frogs and reptiles to 
extend their distribution into the Melbourne 
area, and has probably assisted in populations of 
non-indigenous species becoming established. 
For example, Peron’s Tree Frog Litoria peronii 
was first recorded from the northern suburbs of 
Melbourne (Whittlesea) in 1985 and is assumed 
to be non-indigenous. It is found mainly to the 
north of the Great Divide and its appearance 
to the south may have been assisted through 
the movement of frogs during the inadvertent 
transport of horticultural and timber products 
(e.g. pot plants and firewood). Another species 
found mainly to the north of the Great Divide 
is the Marbled Gecko Christinus marmoratus, 
which is not indigenous to Melbourne and 
has likely become established as a stowaway in 
timber products and rocks transported from 
northern Victoria. 

The ability to detect apparent trends in the 
distribution and abundance of species in 


the Melbourne area may be confounded by 
variations in reporting rates contained within 
the databases examined. For example, there 
was a major peak in the number of records 
of frog and reptile species in the period ca. 
1985-1995 (Fig. 1). This peak coincides with a 
period of detailed fauna surveys undertaken by 
the Arthur Rylah Institute for Environmental 
Research in the outer suburbs of Melbourne, 
an5 is similar to the temporal distribution of 
AVW records of mammals in the same area 
(van der Ree 2004). There was a second peak 
in the number of records of frog and reptile 
species in the early 2000s. The increased 
survey effort devoted to frogs because of the 
Frog Census no doubt contributed to this 
peak, as well as increased frequency of surveys 
that target threatened species conducted by 
zoological consultants to assess new residential 
and industrial developments throughout the 
Melbourne area. These surveys also record a 
suite of non-target fauna, and these records 
are required to be submitted to the AVW as a 
condition of wildlife research permits issued by 
DSE. 

Given the substantial declines in frog and rep- 
tile species in the Melbourne area, and the ab- 
sence of a community monitoring program for 
reptiles, it seems prudent to recommend im- 
plementing a long-term monitoring program 
for both taxa in the inner and outer suburbs in 
order to assess the future effects of urbanisation 
on herpetofauna. There was no inventory of liz- 
ard species in the 1960s, despite the papers on 
other herpetological taxa, making it especially 
difficult to gauge declines in lizards in the latter 
half of the 20th century. Declines in reptile spe- 
cies have largely escaped the attention of biolo- 
gists, and reptiles are among the least studied 
taxonomic groups in studies on urbanisation 
(McDonnell and Hahs 2008). It is, therefore, 
advocated: (1) repeated systematic surveys at 
designated survey sites for frogs and reptiles 
along the urban-rural gradient of Melbourne 
over the long term (i.e. > 3 years); and (2) great- 
er involvement by the DSE in encouraging the 
general public to submit records of reptiles to 
the AVW. These actions will be critical in as- 
sessing future impacts of urbanisation on her- 
petofauna that will undoubtedly result from 
urban expansion in the Melbourne area. 
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Striped Marsh Frog 
Limnodynastes peroni. 
Photo by Anne Morton. 
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Above: Stumpy-tailed lizards Tiliqiia rtigosa. Photo by Maria Gibson. 

Below: Blotched Blue-tongued Lizard Tiliqua nigrolutea. Photo by Anne Morton. 


174 


The Victorian Naturalist 



Contributions 


Melbourne’s plant life - past and present 

Graeme S Lorimer 


Biosphere Pty Ltd 

13 Kyamba Ct, Bayswater North, Victoria 3153. Email: graeme.lorimer@biosphere.net.au 

Abstract 

The native vegetation of the Melbourne region was heavily diminished in extent and composition by the turn 
of the 20th century. An account is given of the trends that have occurred, particularly over the past century. 
Clearing for agriculture began as a major cause of loss of native vegetation, ultimately overtaken by urban 
development. Remnants have been changed progressively by tree removal, naturalisation of non-indigenous 
species, grazing by stock, drainage works, altered fire regimes and ancillary effects. Substantial declines of some 
indigenous plant species during the record drought of 1997-2010 indicate what may be in store with future 
climate change. Red List assessments of the risk of local extinction of plant species are summarised for three 
Melbourne municipalities. Concerted intervention will probably be needed to avoid many local extinctions 
over the next decade or so. The assessments also reveal the nature of the threats faced and hence guide deter- 
mination of measures that may avert them. {The Victorian Naturalist 128 (5) 2011, 175-181) 


Keywords: Melbourne; vegetation changes 

Historical Records 

This paper provides a botanical perspective on 
the theme, Melbourne’s Biodiversity - Past and 
Present, adopted for the Field Naturalists Club 
of Victorias 2010 Biodiversity Symposium. The 
region is taken to extend roughly 40 km from 
central Melbourne. 

As a reference point the symposium adopted 
the Australasian Association for the Advance- 
ment of Science’s Handbook of Melbourne, in 
which Topp (1900) provided a botanical chap- 
ter. Some of his descriptions reveal that by that 
time, large changes had occurred in the Mel- 
bourne region’s vegetation during the 60 or so 
years since first settlement. He stated that ‘there 
are still remains of the native vegetation’ on the 
shores and hinterland of the eastern side of Port 
Phillip Bay from Brighton to Point Nepean. 
Sheoaks (Allocasuarina), he said, ‘are now 
much less numerous, large numbers having 
been felled for many years past for firewood’ 
(Topp 1900: 171). 

Most of Topp’s sketchy descriptions of the 
Melbourne regions native vegetation in 1900 
still apply today. The exceptions are the heath- 
lands of Cheltenham and Brighton that Topp 
(1900: 171) described as ‘the chief collecting 
grounds of Melbourne botanists’ and that have 
been destroyed long since. The following plant 
species were listed as abundant in those heath- 
lands in 1900 and have since become rare in the 
whole Melbourne area: 

• the sun-orchids Thelymitra aristata, T. 


antennifera and T. flexuosa 

• Red-beaks Pyrorchis nigricans 

• Tall Leek-orchid Prasophyllum elatum • 

• Blue Fairies Cyanicula deformis 

• Spider-orchids of the Caladenia patersonii 
group 

• Bearded Greenhoods of the Pterostylis barbata 
group 

• Pink Swamp-heath Sprengelia incarnata 

• the bladderworts Utricularia dichotoma, U. 
lateriflora and U. tenella and 

• Pouched Coral-fern, Gleichenia dicarpa. 

Overall, Topp’s description of lowland parts of 
the eastern half of the Melbourne area creates 
an impression that it had already lost most of 
its indigenous cover but retained small pockets 
of bushland containing many more indigenous 
species than can be found there today. Topp’s 
account does not provide much other informa- 
tion that helps to infer how the Melbourne re- 
gion’s flora has changed since 1900. 

Reports of excursions in The Victorian Natu- 
ralist provide a valuable source of information 
about vegetation changes through the Field 
Naturalists Club of Victorias long history. A 
good example is provided by a series of reports 
of day trips to Bayswater, in which Club mem- 
bers walked north from Bayswater train sta- 
tion, across Dandenong Creek toward Heath- 
mont station. Those reports from 1906, 1907 
and 1909 describe a very rich flora in a quite 
natural landscape, including the following spe- 
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cies that have since become very rare or extinct 
in the whole region; Caladenia cardiochila, C. 
oenochila, Thelymitra flexuosa, Prasophyllum 
frenchii/pyriforme, Epacris gunnii, Comesper- 
ma ericinum and Pfiylloglossum drummondii. 
A 1918 day trip added Euphrasia collina and 
Hakea decurrens to the list of species that have 
since vanished from the Bayswater-Heathmont 
district, followed by Thelymitra antennifera and 
Pultenaea pedunculata in 1929. A 1931 excur- 
sion reported that blackberries had smothered 
many of the understorey shrubs. There was a 
conspicuous decline in the number of reported 
species of particular note from 1929 to 1936, 
when it was reported that, ‘Reaching the Dan- 
denong Creek we were disappointed to find 
that many of the Silver Wattles, which formerly 
lined its banks, had been destroyed’ (Audas 
1936: 112). 

This 1936 trip marked the end of the Club’s 
excursions to Bayswater, in favour of locations 
further along the railway line. Specimens at 
the National Herbarium of Victoria show that 
uncommon orchid species were regularly col- 
lected along the railway line from Bayswater to 
Heathmont until the 1960s. In more recent dec- 
ades, regular herbicide spraying along the rail- 
way line has contracted the habitat for orchids 
to small pockets above cuttings (Lorimer et al. 
1997). 

The types of vegetation change that occurred 
between Bayswater and Heathmont in the 20th 
century are typical of what occurred more gen- 
erally in the Melbourne region since 1900. The 
most consistent features appear to be clearing, 
proliferation of non-indigenous plants and pro- 
gressive loss of the more sensitive indigenous 
species, particularly orchids. 

Major Causes of Change 
Vegetation Loss 

At all stages since first settlement, the great- 
est change in the region’s native vegetation has 
been its steady loss. Agriculture was initially 
a major cause of loss, but urban development 
eventually engulfed most agricultural land and 
residual native vegetation. This process contin- 
ues today, particularly in association with con- 
struction of new suburbs on native grasslands 
in the west and widespread major road projects 
(e.g. Section 6.1.5 of DSE (2009)). The com- 


mitment by the Victorian Government (NRE 
1997) to reverse the decline in the extent and 
‘quality’ of native vegetation by 2001 was far 
from achieved either statewide or in the Mel- 
bourne region (DSE 2008). 

Tree Loss 

Areas of forest and woodland in the Melbourne 
region have had their tree canopy mostly re- 
mpved at one or more stages since settlement, 
particularly for low-grade timber and to feed 
the wood fires and boilers of the growing me- 
tropolis. For example, most of the Dandenong 
Ranges’ forests had been cleared by the 1930s, 
leading Sir Arthur Streeton (a resident of Ol- 
inda) to paint Last of the Messmates in 1928 and 
Our Vanishing Forests in 1934 to draw attention 
to the destruction that had occurred. The for- 
ests that attract so many people to the Dande- 
nong Ranges today are largely regrowth from 
that period, vindicating the efforts of conserva- 
tionists like Sir Arthur to ease the exploitation 
of native vegetation. 

The result of Melbourne’s history of tree re- 
moval is that the remnants of forests and wood- 
lands today are overwhelmingly regrowth, 
dominated by trees that are far younger and 
considerably denser than was normal prior to 
settlement. Many eucalypts within these rem- 
nants must die before reaching full size because 
their densities are higher than can be tolerated 
by fully grown eucalypts. In areas with high 
densities of young trees (as in areas burned on 
Black Saturday), an argument could be put that 
habitat values could be increased by thinning 
of trees to allow faster, healthier growth of the 
retained trees. Vesk (2008) discusses this issue 
in the context of revegetation. 

Introduced Flora 

Clearing natural vegetation can allow the natu- 
ralisation of non-indigenous flora and fauna 
that would otherwise not occur in old growth 
vegetation. Because the Melbourne region’s 
native vegetation is overwhelmingly regrowth 
surrounded by abundant sources of non-in- 
digenous flora and fauna, introduced species 
have become substantial components of the 
region’s remnant vegetation. The smothering 
of indigenous shrubs by blackberries observed 
at Bayswater in 1931 is a good example of how 
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introduced organisms can displace indigenous 
species, change vegetation structure and com- 
position, and significantly alter ecological proc- 
esses (Audas 1932). The impact of introduced 
flora on native vegetation and ecological proc- 
esses is discussed at length in The Victorian 
Naturalist 127(4) 2010. 

The encroachment of non-indigenous plant 
species into native vegetation is favoured by 
mesic conditions such as occur on floodplains. 
Consequently, dry ridges and hilltops feature 
strongly among the Melbourne region’s most 
important sanctuaries for indigenous flora. El- 
evated parts of Studley Park in Kew and Pound 
Bend in Warrandyte are examples, with high 
botanical diversity and many rare and sensitive 
indigenous plant species. 

Fragmentation of Habitat 
The pattern of development of the Melbourne 
region has progressively fragmented the native 
vegetation into small patches and narrow corri- 
dors. As the habitat for a plant species becomes 
more fragmented, the fragments eventually be- 
come so far apart that pollen, seeds and spores 
are no longer able to be dispersed between 
them. Breeding, regeneration and re-colonisa- 
tion can then fail. The problem is compounded 
because fragmentation causes not only physi- 
cal separation of plant populations but also a 
decline in fauna (particularly birds and insects) 
that pollinate flowers and disperse seeds. 

It is now normal to find a small but signifi- 
cant proportion of the indigenous plant species 
in an urban bushland remnant reduced to no 
more than a handful of individuals, showing lit- 
tle if any sign of successful reproduction. 

The naturalness of habitat in small or narrow 
fragments is also compromised by ‘edge effects’ 
such as penetration of introduced plant species 
from surrounding land, due to the short dis- 
tance between edge and centre. 

Fragmentation of habitat is recognised glo- 
bally as one of the main causes of loss of bio- 
diversity. There are many revegetation projects 
in the Melbourne area designed to improve 
linkages between remnants of native vegeta- 
tion, but many remnants will remain isolated 
indefinitely. 


Loss of Riparian and Floodplain Habitat 

Stream corridors, floodplains and wetlands are 
critical for wildlife habitat (Lorimer et al. 2010) 
and important for the continued existence of 
many plant species and vegetation types in the 
Melbourne region. Their fertile soils and high 
availability of soil moisture have caused them 
to be favoured for agriculture, as well as mak- 
ing them more susceptible to naturalisation of 
non-indigenous flora. However, some indig- 
enous plant species are so well adapted to re- 
establishing following flood damage that they 
have proved rather resistant to displacement 
by non-indigenous species. Examples include 
River Red Gum Eucalyptus camaldulensis. Sil- 
ver Wattle Acacia dealbata. Tree Violet Meli- 
cytus dentatus and knotweeds Persicaria spp. 
Riparian vegetation is characterised by the in- 
digenous ground flora being disproportionately 
displaced by introduced species, compared with 
the indigenous shrubs and trees. 

Riparian and floodplain vegetation has -often 
escaped urban development because of the 
incidence of flooding. Consequently, a sub- 
stantial proportion of the Melbourne region’s 
remnant vegetation is along streams (albeit in a 
rather unnatural state, as a rule). However, golf 
courses, sporting fields and major road projects 
have increasingly displaced riparian vegetation 
over the past 50 years. 

Another major cause of destruction and dis- 
ruption of natural habitat along Melbourne’s 
streams has been engineering works, particu- 
larly during the 1970s and 1980s, to replace 
streams with low-flow pipes beneath straight- 
segmented floodways. Not only have these 
works cleared a substantial proportion of ripar- 
ian vegetation but the resultant changed hy- 
drology has rendered the environment less fit 
for the types of vegetation that previously grew 
there. 

Grazing of grassland 

The Melbourne region stands out as a key area 
for the conservation of two vegetation types: 
native grasslands on the volcanic plain in the 
west and Valley Heathy Forest in the east. The 
region’s native grasslands are important both 
for their representation of a highly threatened 
community and because of the presence of nu- 
merous rare species of flora and fauna. 
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These grasslands have been so heavily used 
as pasture, and for so long, that their pre-set- 
tlement composition has become difficult to 
determine. Sutton (1916: 112) described west- 
ern Melbourne’s grasslands thus: ‘The area is 
not favoured for residential purposes, and has 
not much been built over; but it has been put 
so thoroughly to pastoral and agricultural uses 
that hardly any part remains in the virgin state’. 
The indigenous grassland flora took a further 
dive between the World War II and the 1960s 
due to accelerating application of superphos- 
phate (Waring and Morris 1974), ploughing, 
and sowing with clover and ryegrass. Other 
causes of the decline of native grasslands, such 
as urban development and fragmentation, are 
described by Williams et al. (2005). 

Fire 

Many of the native vegetation communities in 
the Melbourne region cannot persist in a natu- 
ral state without regeneration by fire. As exam- 
ples of the more common communities in the 
region, Cheal (2010: p. 25) indicates ‘maximum 
tolerable fire intervals’ of 7 years for basalt 
grasslands, 45 years for heathlands and dry for- 
ests and up to 150 years for woodlands. 

In Melbourne’s bushland remnants, intervals 
between fires have often been much greater than 
optimal and sometimes greater than the maxi- 
mum tolerable. Consequently, some fire-dependent 
species that were once very common have become 
rare in metropolitan Melbourne. Running Post- 
mai Kennedia prostrata is an example, but fire can 
stimulate germination of its seeds many decades 
after the parental generation dies out, as happened 
in abandoned orchards and pasture at several sites in 
Wantima South and Wheelers Hill (Lorimer 2001 ). 

Conversely, there is evidence that some indig- 
enous plant species such as the Clover Glycine 
Glycine latrobeana have been severely depleted 
by burning at unnaturally high frequencies on 
grasslands, particularly those in railway re- 
serves (Scarlett and Parsons 1993). 

Drought and Climate Change 
The Melbourne region endured a drought from 
1997 to 2010 that broke numerous records for 
duration and intensity. The effects included de- 
cline in tree health and decimation of the popu- 
lations of some previously abundant indigenous 
flora species such as Blackwood Acacia melan- 


oxylon. Drooping Mistletoe Amyema pendula 
and Ivy-leaf Violet Viola hederacea. Lorimer 
(2007, 2010a, 2010b) provides evidence in 
the outer eastern suburbs. Plants of swampy 
ground were worst affected by the drought and 
have shown poor recovery so far. 

Drought is part of Melbourne’s natural envi- 
ronment, but apparently not to the extent ex- 
perienced in 1997-2010 because there is now 
convincing evidence that human-induced cli- 
mate change has played a major role in the dry- 
ness (e.g. Timbal 2009). Joint research by the 
Bureau of Meteorology and the CSIRO predicts 
that rainfall in Victoria will continue to trend 
lower (despite some wet spells), particularly in 
spring and (to a lesser degree) winter'. 

The Future 

The most severe ongoing threats to Melbourne’s 
indigenous plant species and communities in- 
clude: 

• predicted increased incidence and severity of 
drought 

• clearing for residential development and 
major road projects 

• weeds, and 

• reproductive failure of plant species whose 
populations are fragmented into critically 
small, isolated subpopulations. 

A guide to the magnitude of these threats is 
provided by studies of species’ risks of local ex- 
tinction in each of three municipalities: inner 
suburban Boroondara (Lorimer 2006) and the 
eastern fringe municipalities of Manningham 
(Lorimer 2010a) and Knox (Lorimer 2010c) 
(Fig. 1). The sizes of the municipalities are 60, 
114 and 114km^, respectively. Each study ap- 
plied the international standard ‘Red List’ cri- 
teria (lUCN 2001, 2003, 2008) to categorise the 
local extinction risk of almost every indigenous 
vascular plant species. Detailed information 
was sought about each species’ distribution, 
subpopulation sizes, known trends, longevity 
and other relevant information. No allowance 
was made for possible declines associated with 
future climate change, due to insufficient quan- 
titative data. 

In simplified terms, any species that has at 
least a one-in-ten likelihood of becoming ex- 
tinct from the domain of interest within one 

' See the predictive maps at http://www. 
climatechangeinaustralia.gov.au/vicrain 1 .php. 
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Fig. 1. Map of the Melbourne region showing the estimated extent of native vegetation in 2005 (shaded green), 
the three municipalities discussed in the paper (purple, with Boroondaras label shortened to ‘B’dara’) and some 
of the localities mentioned in the text. Based on a map sourced from the Biodiversity Interactive Map © The 
State of Victoria, Department of Sustainability and Environment, downloaded on 6th October 2011, Patches of 
vegetation less than a few hectares are not picked up in the mapping. 
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hundred years qualifies as Vulnerable under the 
Red List criteria. The category rises to Endan- 
gered if there is at least a one-in-five likelihood 
of extinction within a period of 20 years or five 
generations of the species (up to a maximum 
of 100 years). The category rises to Critically 
Endangered if the likelihood of extinction is at 
least 50% within 10 years or three generations 
(up to a maximum of 100 years). 

Most indigenous plant species in each munici- 
pality studied were found to exceed the thresh- 
old for the Vulnerable category, and approxi- 
mately 40% even exceeded the threshold for 
Critically Endangered (Fig. 2). The implication 
is that if corrective action is not taken, many in- 
digenous plant species could disappear from the 
studied municipalities within a decade or so. 

As species die out, their former habitats (if not 
destroyed) become progressively less diverse 
and the ecological complexity and robustness 
are likely to become progressively weaker, as 
in Ehrlich and Ehrlich’s (1981) analogy of pop- 
ping rivets from an aeroplane wing. 

The rate at which this process continues will 
depend on steps that are taken to intervene, 
such as restoring natural hydrology to dry- 
ing habitats and boosting small populations 
through propagation and planting. Such steps 
are being taken at the municipal level by Knox 
City Council through its ‘Management Plan for 


Locally Threatened Species’ (Lorimer 2010d). 
The risks faced by each species become appar- 
ent during Red List threat assessments, pointing 
to what can be done to ameliorate the threats. 

There are many examples of successful efforts 
to conserve indigenous vegetation and plant 
species in the Melbourne region. However, it 
seems inevitable that for the foreseeable future, 
native vegetation will continue to be destroyed 
for'urban development and major roads (DSE 
2009) and much of the remaining habitat will 
continue to deteriorate. Proliferation of non- 
indigenous plants will certainly continue to be 
a major cause of the deterioration but climate 
change threatens to become the worst cause 
within a decade or so because it threatens even 
the most natural, secure and well maintained 
native vegetation. 

The diversity of threats to Melbourne’s native 
vegetation is matched by a diversity of possible 
intervention measures, such as plant breed- 
ing, land reservation and weed control. Some 
measures, such as alteration of the hydrology 
of floodplains, are innovative or experimental. 
Determination of how to deploy these meas- 
ures most effectively requires knowledge of the 
magnitude of the threats at each site and how 
they are likely to respond to various combina- 
tions of responses. 


Boroondara 



Fig. 2. Proportions of indigenous, vascular plant species at different levels of risk of local extinction in three 
Melbourne municipalities. 
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Considerable progress has been made in the 
three municipalities discussed above but there 
is plenty of scope for readers to motivate less 
progressive authorities or become involved in 
practical ways. 
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Above: (L) Silver Wattle Acacia dealbata; (R) Clematis aristata. 
Below : Rough Tree Fern Cyathea australis. 

Photos by Maria Gibson. 
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Abstract 

Numerous fungi are found in greater Melbourne due to the variety of substrates available in parks and gardens 
and in remnant native vegetation. Specimen and sight record data on the 866 fungi known from Melbourne are 
summarised. In the National Herbarium of Victoria there are 2501 collections of fungi from greater Melbourne 
representing 549 non-lichenised and 269 lichenised species. In the Fungimap database, there are 2664 records 
of 155 species, including 48 species not represented in the National Herbarium. Examples of common species 
are tabulated. Fungi associated with particular substrates or habitats are summarised, including those on dead 
wood and litter and in lawns as well as ectomycorrhizal partners of exotic and native trees. Remnant native 
vegetation harbours considerable fungal diversity. Important questions remain to be answered about factors 
affecting the occurrence of fungi and the potential effects of climate change. New tools from the Atlas of Living 
Australia will assist in compiling and analysing data, and molecular data has the potential to expedite species 
identification. Melbourne is an excellent locale to study fungi due to its concentration of naturalists in combi- 
nation with a variety of habitats suitable for fungi. (The Victorian Naturalist 128 (5) 2011, 183-197) 


Key'words: Ectomycorrhizal fungi; saprotrophic fungi; biodiversity; inventory; urban ecology 


Introduction 

The Handbook of Melbourne, compiled as a 
guide to attendees at the meeting of the Aus- 
tralasian Association for the Advancement of 
Science held in Melbourne in 1900, included 
chapters on topics such as geology and climate 
and on various animal groups. There was also 
a chapter on botany, but this did not mention 
fungi. Until the mid 20th century fungi were 
usually treated as lower plants, but are now 
considered to belong to a separate kingdom of 
the living world with their own unique struc- 
ture and biology. 

Knowledge of Australian fungi did lag behind 
that of other groups such as flowering plants, 
birds and mammals (May and Pascoe 1996). 
However, by the end of the 19th century a 
Handbook to Australian Fungi had been com- 
piled by Mordeccai Cooke, an English Mycolo- 
gist. Cooke never came to Australia, but based 
his descriptions of species on the numerous 
specimens sent to European herbaria by col- 
lectors from across Australia, including many 
from Victoria. Around the same time, in 1890, 
Daniel McAlpine had been appointed to the 
post of Consulting Vegetable Pathologist with 
the Victorian Department of Agriculture, based 
in Melbourne (May and Pascoe 1996). The ‘fa- 
ther of Australian plant pathology’, McAlpine 


was not only a fine plant pathologist but a pro- 
lific writer on fungi. His publications included 
comprehensive monographs on the rust- and 
smut-fungi, including species on both crop 
plants and native hosts. Admittedly, work on 
the larger fungi such as mushrooms and coral 
fungi did not start in Australia until a few dec- 
ades into the 20th century, commencing with 
the efforts of mycologists such as John Cleland 
(May 1990). 

Whatever the reasons for the omission of 
fungi from the 1900 Handbook of Melbourne, 
the inclusion of Fungi in the 2010 FNCV Bio- 
diversity Symposium provided an opportunity 
to survey the fungi of Melbourne in terms of 
past and current knowledge and research, and 
in regard to future prospects for improving in- 
formation on, and understanding of, fungi in 
Melbourne. 

Melbourne as habitat for fungi 

While urban areas are not so favourable for 
some groups of native biota, such as mammals, 
Melbourne is a rich habitat for fungi because 
there is plenty of vegetation, both in private 
and public gardens and also in remnant and 
regenerated bushland. All parts of plants, at all 
stages, living and dead, are food for fungi. The 
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variety ot species of plants, both in cultivation 
and in the bush, and the different forms of dead 
plant material (leaves, logs, stumps, mulch etc.) 
provide numerous substrates for different spe- 
cies of fungi. Even an average suburban back- 
yard with lawn, garden beds and trees, as well 
as piles of tree clippings and compost, has nu- 
merous substrates suitable for fungi. 

Fungal dispersal is by minute, mostly wind- 
dispersed spores, and thus fungi can rapidly 
colonise newly available substrates; whether 
a recently created earth bank next to a free- 
way (a favourite site for Coprinus comatus), a 
freshly mulched garden bed or a newly planted 
seedling. 

Fungi are most obvious to people firstly as 
pathogens of garden plants, particularly no- 
ticeable on vegetables and fruit trees, but also 
occurring on all exotic and native plants. Sec- 
ondly, people are aware of the unwanted effects 
of wood-rotting fungi that can weaken housing 
timbers, especially when not protected from 


water. Thirdly, fungi intersect with the human 
inhabitants of the city when consumed as food 
(Field Mushroom Agaricus campestris) or caus- 
ing poisoning such as from ingestions of Yel- 
low Stainer Agaricus xanthodermas or Death 
Cap Amanita phalloides (Fig. 1). FFowever, the 
important ecological roles of fungi in nutrient 
recycling and as mutualistic partners ot most 
green plants are largely overlooked, although 
these roles are carried out under our noses in 
every park and garden. 

Most fleshy fungi, such as mushrooms, pro- 
duce fruit-bodies for only a couple of weeks, 
usually in autumn after suitable rain. However, 
the vegetative mycelium is often persistent and 
fruit-bodies can appear in the same spot from 
one year to the next, but not always every year. 
Urban fungi have not received much attention 
in the scientific literature. A recent review by 
Newbound et al. (2010b; p. 143) concluded 
that ‘it is conceivable that urbanisation is caus- 
ing the loss of fungi before they are recorded 



Fig. 1. Death Cap Amanita phalloides under Oaks on the Oak Lawn, Royal Botanic Gardens Melbourne. 
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and their value understood’. Newbound et al. 
(2010b) emphasised the important ecological 
roles of fungi, including direct effects as part- 
ners in mutualisms such as mycorrhizas, but 
also as food for animals, and noted that fungi 
also contribute to maintaining good soil struc- 
ture. These authors also highlight the potential 
threats to fungi through altered soil nutrient 
status, especially elevated levels of nitrogen and 
phosphorus, and negative effects of soil acidity 
and heavy metal pollution. 

Data sources on Melbourne fungi 

Melbourne is interpreted in a broad sense 
(‘greater Melbourne’) with an area of more than 
8000 km^, including both highly urbanised inner 
suburban areas and outer suburban areas often 
with large areas of bushland, but not extending 
to towns separated by predominantly rural ar- 
eas, such as Healesville and Warburton. Apart 
from a short entry on Fungi in the Encyclopedia 
of Melbourne (May 2005a) there is no compila- 
tion or checklist of the fungi of Melbourne. 

From the earliest days of the Field Naturalists 
Club of Victoria, fungal forays were held, some- 
times in areas within or close to Melbourne 
such as Lilydale (May 2005b). From the time 
that James (‘Jim’) Willis was involved with the 
Club, some foray lists were published, such as 
those for visits to Humphries Hill, Frankston 
(McLennan and Willis 1937) and Sherbrooke 
Forest (Willis 1968). In addition, there are likely 
to be unpublished fungal foray lists among the 
Willis papers held in the archives of the Royal 
Botanic Gardens Melbourne. In the last decade, 
the Fungi Group of the FNCV has carried out 
around 10 fungal forays each year, mainly in 
areas outside of (but near to) Melbourne. Full 
lists are compiled for each foray and most of 
these lists have been submitted to the Fungi- 
map database. A fungal survey of Wattle Park 
was carried out by the FNCV in the mid 1990s, 
yielding numerous collections (May 2005b). 

From the inception of the Fungimap fungi 
mapping scheme (see box 1) in the mid 1990s, 
numerous sight records have been submitted 
from Melbourne. Fungimap records are mainly 
of 1 1 5 target species, but there are also records 
of other species, especially among the FNCV 
Fungi Group forays. 


FUNGIMAP 

Fungimap Inc. is a national organisation 
dedicated to improving knowledge and 
conservation of native fungi. The mapping 
scheme undertaken by Fungimap focuses 
on readily recognisable target species of 
macrofungi. There are currently 115 tar- 
get species, most of which are covered by 
Fungi Down Under (Grey and Grey 2005). 
Records are welcome from members and 
non- members. For instructions to record- 
ers, training opportunities, membership 
and issues of the Fungimap Newsletter see: 
http://www.rbg.vic.gov.au/fungimap 


Collections of fungi from Melbourne are held 
mainly in the National Herbarium of Victoria 
(MEL). During the 19th century Ferdinand von 
Mueller encouraged collecting of fungi from a 
wide network of collectors (May and Pascoe 
1996), and in the 20th century, current and 
past herbarium staff, such as Jim Willis, have 
continued to collect fungi, have encouraged 
others to do so, and have ensured that there is 
a home for significant fungal herbaria such as 
that formerly held in the CSIRO Division of 
Forest Products, assembled by Neville Walters. 
Most fungi held in MEL are databased and have 
geocode information available. The most sig- 
nificant other set of macrofungal specimens 
from Melbourne is held in the Herbarium of 
Royal Botanic Gardens Kew (K), sent mainly in 
the 19th century. However, these specimens are 
not yet databased. 

Method of compiling a list of the fungi of 
Melbourne 

To gain a list of fungi specifically from Mel- 
bourne requires cross matching of the area 
within the boundary of greater Melbourne 
(which is irregular) with specimen and sight 
record data. This is not readily achievable 
within the current structure of herbarium and 
sight record databases, and therefore as an ini- 
tial effort at compiling a list of fungi from Mel- 
bourne, both the MEL holdings and the Fungi- 
map record database were queried for all Fungi, 
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firstly from locations that had the word ‘Mel- 
bourne’ and were from Victoria, and secondly 
from locations within the rectangle defined by 
latitude 37°40’ to 38°00'S and longitude 144‘’50' 
to 145‘’20'E. The rectangle sits within greater 
Melbourne, roughly bounded by Altona in the 
west, Hurstbridge in the north, Lilydale in the 
east and Dandenong in the south, and is about 
2000 km^ (inclusive of some of Port Philip Bay). 
However, this rectangle does not include sub- 
stantial portions of greater Melbourne, particu- 
larly to the north and east and along the Morn- 
ington Peninsula. The records analysed should 
be regarded as a sample that will represent a 
reasonable proportion of the specimens and 
records in the MEL and Fungimap databases 
that are from greater Melbourne. This allows 
detection of common species and trends. 

For each of the MEL specimens and Fungi- 
map records, results of the two queries were 
combined, duplicate records removed and 
older names updated. Some records were also 
removed that had the word ‘Melbourne’ in the 
locality, but in contexts such as ‘120 km W. 
Melbourne’. Some of the herbarium records for 
MEL had been duplicated in the Fungimap da- 
tabase because at the outset of Fungimap, before 
Australia’s Virtual Herbarium was in operation, 
they had been added here. Therefore, herbar- 
ium records for MEL were removed from the 
Fungimap data, but not the small number of 
records from the National Collection of Fungi, 
Knoxfield Herbarium (VPRI), the State Her- 
barium of South Australia (AD) and the Aus- 
tralian National Herbarium (CANB), almost all 
of which are for pre-1990 collections. 

The frequency of occurrence of each spe- 
cies among the MEL holdings and Fungimap 
records was calculated separately. One hundred 
and six species, mostly represented by more 
than one collection and/or record, are listed in 
Tables 1-6. In the tables, species are grouped 
under readily recognisable groups of conven- 
ience, such as ‘mushrooms’, as used in field 
guides such as Fuhrer (2005) and Grey and Grey 
(2005), rather than by taxonomic groups such 
as families. Most species listed in the tables are 
represented by voucher specimens held in the 
National Herbarium of Victoria that have been 
collected from the greater Melbourne area. 


Names used follow the draft master list of 
Australian fungi, currently in preparation for 
the Atlas of Living Australia, which for most 
species corresponds to the names used in 
the Interactive Catalogue of Australian Fungi 
(http://www.rbg.vic.gov.au/dbpages/cat/index. 
php/fungicatalogue). Many MEL specimens 
and almost all Fungimap records already had 
up-to-date names, but some older synonyms 
had to be updated. 

Identification of species was that provided 
on herbarium specimens and for sight records. 
Therefore, it is quite likely that some identifi- 
cations need to be revised. In particular, some 
names are used in a broad sense. An example is 
the Pluteus cervinus group, where closer exami- 
nation, particularly of microscopic characters, 
may well show that the local collections belong 
to other species of similar appearance. 

The fungi of Melbourne 

There is a total of 2501 collections of fungi from 
the Melbourne area in the National Herbarium 
of Victoria. Some 2444 collections were from 
the defined rectangle and a further 57 collec- 
tions were from outside of this rectangle, but 
had the word ‘Melbourne’ as part of their local- 
ity information. 

Fungi collections from Melbourne have been 
made by 276 different collectors, but more than 
half (63%) the collections were contributed by 
just 15 collectors, who each contributed more 
than 50 collections. These included Charles 
French Jnr, James Minchin and Felix Reader, 
whose collections date from the latter decades 
of the 19th century, no doubt encouraged by 
Mueller. In the 20th century Neville Walters 
made numerous collections of wood-decaying 
fungi, originally housed in the herbarium of the 
CSIRO Division of Forest Products. A signifi- 
cant collection of fungi, including many from 
Melbourne, was donated to MEL by George 
Crichton. Jim Willis collected fungi between 
1933 and 1997, and in the period since 1980, 
fungi from Melbourne have been lodged at 
MEL by Bruce Fuhrer, John Eichler, Teresa Leb- 
el, Tom May, Nigel Sinnott and the Field Natu- 
ralists Club of Victoria. 

Significant collections of lichens from the Mel- 
bourne area were made by Richard Bastow and 
Francis Wilson at the end of the 19th century 
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and by Val Stajsic in recent decades. Six of the 
major collectors have been, or are, staff mem- 
bers of the Herbarium (French, Minchin, Willis, 
May, Lebel and Stajsic). 

Graphs of the number of collections per dec- 
ade (Figs 2 and 3) reflect the activities of these 
major collectors, with a peak for lichens in the 
decades 1890s and 1900s, and for fungi in the 
1880s and again in the 1950-1970s (many from 
Neville Walters and George Crichton) and then 
increased collecting activity in the last couple 
of decades. 

Most of the fungi collections in MEL from 
Melbourne are macrofungi, but there are a few 
collections of microfungi, such as rust-fungi 
on native host plants. The fungi collections in 
MEL are a mix of cosmopolitan species, exotic 
species that have been introduced (often with 
exotic trees) and native species, specifically as- 
sociated with native hosts. Individual species 
belonging to different groups of fungi are dis- 
cussed in more detail in the following sections, 
and in the Tables. 

Of the 2501 collections, 1907 (76%) are identi- 
fied to a total of 8 1 8 species (549 non-lichenised 
and 269 lichenised). The remaining collections 
are either identified to genus or only to higher 
levels such as family. Among the lichenised 
fungi the percentage of collections identified to 
species is 87% (of 735 collections), in compari- 
son to 72% (of 1766 collections) for the other 
fungi. This reflects the greater knowledge and 
availability of keys for macrolichens. 

Among the 549 identified species of non-li- 
chenised fungi, the most commonly collected 



Decade comnnencing 


Fig. 2. Number of collections of fungi (excluding li- 
chens) from Melbourne in the National Herbarium 
of Victoria, by decade of collection date. 


are: Fuscoporia contigua (mostly from hous- 
ing timber such as weatherboards), Serpula 
lacrimans (dry rot on housing timber, particu- 
larly floorboards and joists), Schizophyllum 
commune, Fomitopsis lilacinogilva, Stereum 
hirsutum, Ftypholoma fasciculare and Leratio- 
myces ceres (most often recorded as Stropharia 
aurantiaca). Except for the Hypholoma and the 
Leratiomyces, all these species have persistent 
fruit-bodies. However, fungi with fleshy and 
short-lived fruit-bodies, such as mushrooms 
and coral fungi, are well represented among the 
other identified species. 

There are 2664 Fungimap records from Mel- 
bourne contributed by 130 recorders, with 10 
recorders contributing 71% of the records. 
People contributing more than 100 records are 
Robert Bender, Cecily Falkingham, Pat and Ed 
Grey, Dorothy Mahler, Tom May, John Eichler, 
Ivan Margitta, Nigel Sinnott and Virgil Hu- 
bregtse. The first records arrived at Fungimap 
in 1995, and there is a peak of records from 
Melbourne in 1999 (Fig. 4) and a decrease in 
recent years. The most frequently recorded of 
the 155 species in the Fungimap database are: 
Agaricus xanthodermus (431 records), Gymno- 
pilus junonius (usually as G. pampeanus) (289), 
Oudemansiella radicata (now known to be an 
aggregate, including species such as Xerula 
gigaspora) (209), Amanita muscaria (195), Co- 
prinus comatus (140), Amanita xanthocephala 
(137), Volvariella gloiocephala (as V spedosa) 
(109), Bolbitius vitellinus (104) and Mycena 
viscidocruenta (100). Among the Fungimap re- 
cords from Melbourne are 48 species which are 



D«i:iicie commencing 


Fig. 3. Number of collections of lichenised fungi (li- 
chens) from Melbourne in the National Herbarium 
of Victoria, by decade of collection date. 
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Fig. 4. Number of Funginiap records for Melbourne by year of observation. 


not represented by specimens in the National 
Herbarium of Victoria from Melbourne, in- 
cluding distinctive species such as Cortinarius 
australiensis and C. rotundisporus. 

Comparative data are not available for other 
Australian cities. However, for King’s Park 
in central Perth, which contains more than 
250 haofbushland, Bougher (2010) records 285 
species of fungi, of which 140 are supported by 
voucher specimens. 

Lichenised fungi 

Lichenised fungi (commonly known as lichens) 
are fungi that grow in association with a pho- 
tobiont (either green algae or cyanobacteria). 
Lichenisation allows fungi to grow in otherwise 
inhospitable sites, such as on rocks. Lichens 
have ecological roles in weathering and are 
particularly important as part of the biotic soil 
crust in arid and semi-arid areas of Australia. 
They are also of value as bioindicators due to 
their sensitivity to air pollution. 

Among the 269 species of lichenised fungi re- 
corded for Melbourne, the most commonly col- 
lected (each with more than 10 collections) are, 
in order of number of collections: Flavoparme- 
lia rutidota, Hyperphyscia adglutinata, Puncte- 
lia subrudecta, Ramalina glaucescens, Pertusaria 


pertractata (as P. gibberosa), Xanthoria coomae, 
Tephrornela atra and Cladia aggregata. Lichens are 
present in remnant bushland, parks and gardens, 
and many houses harbour lichens on roofing tiles 
or solar hot water panels. Prominent lichens in 
Melbourne include Xanthoparmelia scabrosa (on 
asphalt and roofing tiles) and Flavoparmelia ruti- 
dota (on fallen timber in remnant bushland and 
also on fences and planted trees). 

Pathogenic fungi - mostly microfungi 

Melbourne is likely to be home to many hun- 
dreds, if not thousands, of species of pathogen- 
ic fungi. Most of these fungi are microscopic, 
visible only through their effects on hosts, such 
as leaf spots and blights. Microfungi are pre- 
dominantly Ascomycota, often forming only 
asexual spores, but, in contrast, the rust-fungi 
and smut-fungi belong to the Basidiomycota. 
Cunnington (2003) lists around 400 species of 
pathogenic fungi on introduced plants in Victo- 
ria, occurring not only on crop plants but also 
cultivated garden plants, vegetables and weeds. 
Earlier lists, such as Washington (1983) for 
plant pathogens on fruit and vegetable crops, 
provide specific localities for the first record of 
each disease on each host, many of which are 
within greater Melbourne. 
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As one example of the many different groups 
of microfungi, rust-fungi form small yellow or 
brown pustules on leaves and stems. Common- 
ly encountered rust-fungi on weeds in subur- 
ban gardens include Puccinia lagenophorae (on 
Beilis) and P. malvacearum (on Malva). 

There will also be numerous native patho- 
genic microfungi on the variety of native plants 
that are utilised in horticulture. Galls formed 
by the native rust Uromycladium are prominent 
on many Acacia species, both when cultivated 
and in bushland remnants. 

Amongst the larger fungi, the most signifi- 
cant pathogen is the Australian Honey Fungus 
Armillaria luteobubalina. This native mush- 
room attacks not only native plants but also a 
range of exotic trees and shrubs, including cit- 
rus. Species of Ganoderma such as Ganoderma 
australe (commonly misidentified as G. ap- 
planatum), are also common on trees in parks 
and gardens. 

Fungi on dead wood and litter 

Stumps and larger dead wood, including dead 
standing trees, are home to various bracket fun- 
gi and mushrooms that decompose the wood 
(Table 1). These fungi may be entirely sapro- 
trophic, feeding only on dead wood, or have 
varying degrees of pathogenicity, attacking also 
the living sap wood of live trees (Marks et al. 
1982). However, many fungi arising from liv- 
ing trees are not pathogens, but are wood decay 
fungi feeding on the substantial column of dead 
heart wood that is present in a living tree. Thus, 
Laetiporus portentosus causes brown cubical rot 
of living trees such as River Red Gum Eucalyp- 
tus camaldulensis. 

Earthstars such as Geastrum pectinatum and 
G. indicum are common in gardens but easy to 
overlook due to their drab, grey or brown col- 
oration. There are also numerous less obvious 
fungi that grow on small woody debris and leaf 
litter, particularly among the paint fungi’ that 
form resupinate fruit-bodies closely adhering 
to the substrate. When dead branches are left in 
a dense pile for a couple of years, there will be a 
variety of fungi in genera such as Hyphodontia, 
as long as there is some moisture present. There 
is a range of macroscopic structure among the 
‘paint fungi’ with variation in colour and in the 
fine structure of the surface (pored, spined. 


Table 1. Some fungi on stumps, dead roots, logs and 
dead standing wood in Melbourne parks and gardens. 
Some also occur in native bushland (e.g. Ornphalotus 
nidiformis). 


Mushrooms 

Agrocybe cylindrica (on Poplar Populus and 
Elm Ulmus) 

Coprinellus disseminatus 
Flammulina velutipes 
Gymnopilus junonius {-G. pampeanus) 
Hypholomafasciculare 
Ornphalotus nidiformis 
Schizophyllum commune 

Polypores 

Abortiporus biennis 

Amauroderma rude (on wattles Acacia) 

Ganoderma australe 

Phaeolus schweinitzii (on conifers) 

Trametes hirsuta 
Trametes versicolor 

Stereoid fungi 

Chondrostereum purpureum 

labyrinthine or quite smooth) but identification 
usually requires examination of microscopic 
features. 

Mulch consisting of large pieces of wood 
(wood chip mulch) is very commonly used in 
parks and gardens (and even in areas without 
plantings, such as some roundabouts) to sup- 
press weeds, reduce compaction and retain 
moisture. Wood chip mulch is an excellent sub- 
strate for saprotrophic fungi, including some 
mushrooms, stinkhorns, birds nest fungi and 
slime moulds (Table 2). The mycelium of the 
fungus grows on and between the wood chips 
and, where wood chips are laid thickly, the 
water retained in the mulch also assists fungal 
growth. In the first year or two after the mulch is 
laid, there can be spectacular fruitings of fungi, 
such as Coprinellus micaceus (Fig. 9). Overtime, 
fewer fruit-bodies are formed as the nutrients in 
the mulch are used by the fungi. 

Saprotrophic fungi on wood, litter and mulch 
are a mix of exotic species associated with spe- 
cific hosts (such as Phaeolus schweinitzii on 
pine), native species, and cosmopolitan spe- 
cies. Native species are often found on native 
hosts: Mycena viscidocruenta has a strong 
preference for eucalypt litter; Mycena nargan 
is often found on eucalypt sleepers; and M. 
clarkeana occurs on dead Banksia or at the 
base of Melaleuca planted as street trees (front 
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Table 2. Some fungi observed in garden beds in Mel- 
bourne parks and gardens, particularly on or amongst 
wood-chip mulch. 


Mushrooms 

Agrocybe praecox group 

Chlorophyllum brunneum [also in garden beds with- 
out wood-chips, preferring rather dry sites, 
such as beneath Cupressus] 

CoprincUus micaceus 
Coprinopsis atramentaria 
Gymnopilm dilepis 

Lacrymaria asperospora [also in lawns and gravel 
drives] 

Lemtiomyces ceres (=Stropharia aurantiaca) 
Leucoagaricus leucothites [more common in garden 
beds amongst litter than strictly on woodchip 
mulch] 

Parasola plicatilis 

Pluteus cervinus group 

Psilocyhe crobula 

Psilocybe subaeruginosa 

Volvariella gloiocephala (=V. speciosa) 

Birds Nest Fungi 

Cyathus olla 
Sphaerobolus stellatus 

Stinkhorns 

Anthurus archeri 
Aseroe rubra 

Ileodictyon cibarium and Ileodictyon gracile 

Slime moulds 

Fuligo septica 


cover). The lack of early collections makes de- 
termination of the biostatus (as native or exot- 
ic) difficult, particularly for widespread species 
that favour disturbed ground, such as Coprinus 
comatus (Fig. 5). One obviously introduced 
exotic fungus is Favolaschia calocera, whose 
bright orange, massed fruit-bodies were first 
sighted in 2005 in Wilson Reserve in Ivanhoe. 

Fungi in lawns 

Fungi growing in lawns well away from trees 
and shrubs are mostly saprotrophs that break 
down dead grass or organic matter in the upper 
layer of the soil (Table 3). Most are mushrooms 
that are short-lived and relatively small (such 
as Bolbitius vitellinus), although massed fruit- 
ings of Agaricus xanthodermus and other spe- 
cies of Agaricus and Lepista may occur briefly 
in autumn. Some species, such as Panaeolina 
foenisecii, also produce fruit-bodies in warmer 
months, if there is suitable rain. 


At least a dozen species of Agaricus occur 
in Melbourne, and in some years can be very 
numerous, not only in lawns, but also on bare 
ground and among.st litter under planted Aca- 
cia and Eucalyptus. Species include; Agaricus 
bitorquis (particularly in compacted soil or 
pushing up through asphalt such as in car parks 
or paths), A. campestris (the true Field Mush- 
room), A. arvensis (Horse Mushroom) and A. 
augustus. 

Many Melbournians expect to collect the Field 
Mushroom Agaricus campestris in autumn, of- 
ten due to childhood experiences of collecting 
mushrooms in farm paddocks. The mushroom 
most common in paddocks seems to be the large 
Horse Mushroom Agaricus arvensis. Unfortu- 
nately, in urban areas the toxic Yellow Stainer 
Agaricus xanthodermus is very prevalent, and 
other edible species of Agaricus, especially A. 
campestris, are comparatively less common. 
Tliis is possibly due to different species having 
preferences for different levels of soil nutrients, 
such as nitrogen, and the nutrient levels having 



Fig 5. Coprinus comatus, a common saprotrophic 
mushroom in lawns and on disturbed ground. 
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Table 3. Some fungi growing in lawns in Melbourne 
parks and gardens. 


Mushrooms 

Agaricus arvensis 
Agaricus xanthodermus 
Bolbitius vitellinus 
Coprinus comatus 
Lepista luscina 
Marasmius oreades 
Panaeolina foenisecii 
Psathyrella candolleana group 

Puffballs 

Vascellum pratense 


changed over time, especially because horses are 
no longer used for transport. 

Lawn fungi observed in Melbourne are all 
cosmopolitan, and are likely to have been in- 
troduced to Australia. The possibility that some 
occur naturally in indigenous grassland has not 
been investigated. Fungi of such grasslands, 
which are highly threatened and much reduced 
in area, are very poorly known. 

Saprotrophic fungi in lawns (such as Maras- 
mius oreades) often form fairy rings (Fig. 6), 
where there is a ring of fruit bodies associated 
with an enhanced growth of grass around the 
ring, and sometimes inside as well. The ring 
is formed by regular outward growth from an 
initial small mycelium that proceeds at an even 
rate in all directions from one year to the next 
as the mycelium exhausts nutrients in the inte- 
rior of the ring. 

Ectomycorrhizal fungi associated with shrubs 
and trees 

Ectomycorrhizal fungi form a mutually ben- 
eficial relationship with shrubs and trees from 
many plant families, especially in the Myrtaceae 
and Fagaceae. The mycelium is intimately asso- 
ciated with the fine roots of the plant host, and 
there is an exchange of nutrients. Fruit-bodies 
of ectomycorrhizal fungi usually occur directly 
under or very near to the canopy of the host 
tree. Some ectomycorrhizal fungi have broad 
host ranges, but many form associations only 
with particular families or genera of plants. 
Some of the more common exotic ectomyc- 
orrhizal fungi found in Melbourne, and their 
hosts, are listed in Table 4. 


Table 4. Some exotic ectomycorrhizal fungi associated 
with exotic trees in Melbourne parks and gardens. 


Fungus 

Associated tree 

Mushrooms 

Amanita muscaria 

Pine Pinus, Oak Quer- 


cus or Birch Betula 

Amanita phalloides 

Oak Quercus 

Hebeloma crustuliniforme 

Birch Betula 

Laccaria laccata 

Oak Quercus 

Laccaria tortilis 

Birch Betula 

Lactarius deliciosus 

Pine Pinus 

Lactarius necator 

Birch Betula 

Lactarius torminosus 

Birch Betula 

Paxillus involutus 

Birch Betula 

Russula integra 

Pine Pinus 

Russula sororia 

Oak Quercus 

Boletes 

Leccinum scabrum 

Birch Betula 

Suillus species 
such as Suillus luteus 

Pine Pinus 

Xerocomus chrysenteron 

Oak Quercus 


The identification of many of the fungi associ- 
ated with exotic trees needs to be checked, since 
some of the names are used in a broad sense, 
and recent revisions show cryptic species to be 
present in the presumed area of origin. For ex- 
ample, Paxillus involutus encompasses at least 
four distinct species that can be distinguished 
by DNA sequence data and also host preference 
and subtle morphological characters (Hedh et 
al. 2008). In addition, ectomycorrhizal fungi of 
exotic trees in Melbourne have not been fully 
surveyed, and there are certainly more species 
to be recorded, such as among the several uni- 
dentified species of Cortinarius associated with 
oak in the Royal Botanic Gardens, and in gen- 
era such as Hebeloma and Inocybe. 

The species of exotic ectomycorrhizal fungi 
associated with each host are a small subset of 
those species growing with the host in their na- 
tive environment. The particular species that 
occur in Melbourne will have resulted from a 
combination of chance events that led to in- 
troduction (such as in potted seedlings, with 
soil, in the days before strict quarantine) and 
favourable climate and soil, matching that in 
the country of origin. 

The date of introduction of these ectomycor- 
rhizal fungi is difficult to establish due to the 
paucity of collections from the 19th century 
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Fig. 6. Marasmius oreades fruit-bodies in fairy ring, associated with enhanced growth of grass. 


and early 20th century. Even for a distinctive 
fungus such as Amanita muscaria that was 
recorded from Melbourne by the 1940s (Cole- 
man 1945), the earliest herbarium specimen 
was collected much later than the time of first 
notice in the literature, in 1964. 

Native ectomycorrhizal fungi also associate 
with planted Australian native trees such as 
Eucalyptus, Lophostemon and Melaleuca. Com- 
pared to the numerous native ectomycorrhizal 
fungi in intact vegetation, only a small subset 
of species occurs with planted native trees in 
parks and gardens, particularly species of Lac- 
caria and the closely related truffle Hydnan- 
gium carneum, and several other truffles such 
as Descomyces albellus, and species of earthball 
(Scleroderma). 

Fungi in bushland remnants 

Within greater Melbourne, often embedded in 
highly urbanised areas, are numerous patches 
of remnant native vegetation. These patches are 
of various sizes and in various states of distur- 
bance in terms of diversity of native plants re- 
maining and factors such as weediness. As de- 
scribed above for parks and gardens, numerous 


fungi are associated with remnant vegetation, 
as saprotrophs (Table 5), parasites and mycor- 
rhizal partners (Table 6). 

The very large bolete Phlebopus marginatus is a 
striking sight anywhere, and persists with rem- 
nant Eucalyptus, in suburbs such as Blackburn 
(even pushing aside fence palings as it grows 
from sturdy button to fully expanded fruit- 
body). Vegetable caterpillars such as Cordyceps 
gunnii have been recorded in suburbs such as 
Doncaster, Kew and Warrandyte — their per- 
sistence will depend on survival of their hosts, 
the larvae of ghost moths that feed on wattle 
roots. Truffles such as Protoglossum luteum and 
Zelleromyces australiensis persist in bushland 
reserves. They are mycorrhizal and also food 
for small mammals, which dig up the fruit- 
bodies and hence disperse the spores. However, 
many small mammals are extinct within Mel- 
bourne. How the loss of these dispersers affects 
the fungi is unknown. Other interesting urban 
macrofungi include outlying occurrences of 
fungi typical of the more arid interior of the 
continent, such as Battarrea stevenii, recorded 
in the 19th century from Altona and in recent 
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Table 5. Some native saprotrophic fungi observed in Table 6. Some native ectomycorrhizal fungi observed 
urban remnant vegetation in Melbourne. in remnant native vegetation in Melbourne. 


Jelly fungi 

Heterotextus peziziformis 
Pseudohydnum gelatinosum 

Hydnoid fungi 

Mycoacia subceracea 

Mushrooms 

Macrolepiota clelandii 
Marasmius elegans 
Melanotus hepatochrous 
Mycena clarkeana 
Mycena nargan 
Mycena viscidocruenta 
Xerula gigaspora 

Polypores 

Antrodiella citrea 
Dictyopanus pusillus 
Fomitopsis lilaconogilva 
Hexagonia vesparia 
Laetiporus portentosus 
Perenniporia ochroleuca 
Polyporus arcularius 
Pycnoporus coccineus 

Stereoid fungi 

Byssomerulius corium 
Hyphodontia flavipora 
Stereum hirsutum 
Stereum illudens 


decades from Brighton, Black Rock and rem- 
nant woodland in the vicinity of Melbourne 
Airport. 

Larger bushland reserves on Melbourne’s 
outskirts, such as Baluk Wiliam Conservation 
Reserve in Belgrave South or Jumping Creek 
Reserve in Warrandyte, seem to have a diversity 
of fungi comparable to intact bushland outside 
the urban area. Smaller reserves can also have 
a significant diversity of fungi and distinctive 
native fungi, such as the red-capped Amanita 
xanthocephala (Fig. 7) and the green-capped 
Cortinarius austrovenetus, that persist even in 
small reserves. 

Drinnan (2005) found that among bushland 
reserves in Sydney there was a relationship be- 
tween macrofungal diversity and reserve size, 
with diversity sharply decreasing in reserves less 
than 2 ha in extent. However, these fruit body 
surveys consisted of a single one hour visit and 
yielded a maximum diversity of around a dozen 
species for a site. Newbound et al. (2011) stud- 


Mushrooms 

Amanita xanthocephala 
Descolea recedens 
Laccaria canaliculata group 
Cortinarius abnormis 
Cortinarius australiensis 
Cortinarius austrovenetus 
Cortinarius persplendidus 
Cortinarius rotundisporus 
Lactarius eucalypti 
Russula clelandii 
Russula persanguinea 

Coral fungi 

Clavulina vinaceocervina 
Ramaria lorithamnus 

Hydnoid fungi 

Hydnum repandum group 

Puffballs 

Pisolithus arhizus group 

Truffles 

Protoglossum luteum 
Setchellliogaster tenuipes 
Zelleromyces australiensis 


ied 16 sites in River Red Gum woodland along 
an urban-rural gradient in Melbourne, and 
found that the composition of the fungal com- 
munity was correlated with the physicochemi- 
cal properties of the soil, rather than the degree 
of urbanisation. The authors used fruit-body 
surveys (with maximum diversity of 30 species 
per site) and also a molecular ‘fingerprinting’ 
method (terminal restriction fragment length 
polymorphism analysis) that yielded up to 114 
distinct types of fungi per site. The molecular 
method sampled both macrofungi and soil mi- 
crofungi and had the advantage of detecting a 
greater proportion of the diversity present, but 
the disadvantage of not identifying the samples 
to named species. In both studies, the different 
trophic groups of fungi were not separated in 
some analyses, and it is conceivable that ecto- 
mycorrhizal fungi may react differently from 
saprotrophs. There is much scope for systemat- 
ic, long-term surveys to assess the relationship 
between the size and disturbance of reserves 
and the diversity of fungi. 

As in the rest of Australia, many native fungi 
remain to be identified, either because they are 
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Fig. 7. Amanita xanthocephala, an ectomycorrhizal 
mushroom, in bushland at Warrandyte State Park. 


yet to be formally described, or because com- 
prehensive taxonomic treatments are not avail- 
able. Thus, large fruit-bodies of the gilled bolete 
Phylloporus can be seen under River Red Gum 
in remnant bushland, such as at Yarra Bend, but 
the species concerned has not been identified. 

Few rare fungi have been identified in Victo- 
ria. 'Ihe only species listed under the Flora and 
Fauna Guarantee Act is Hypocreopsis amplect- 
ens. This fungus occurs not tar away at Nyora 
and Greens Bush. These sites will come under 
increasing pressure, not only from adjacent 
industrial activities (such as sand mining), but 
also from nearby urbanisation that has the po- 
tential to create increased visitation and usages 
(such as trail-bike riding) that are incompatible 
with nature conservation. At Jumping Creek 
Reserve in Warrandyte, several Hygrocybe, in- 
cluding Hygrocybe fuhreri, FI. saltorivula and 
some un-named species, have been discovered 
that are at present known only from this site 
(Young 2000; Fuhrer 2005). 


Fungi and climate change 

Effects of climate change on the patterns of 
fruit-body production of macrofungi have 
already been detected in the Northern Hemi- 
sphere (Gange et al. 2007; Kauserud et al. 2008, 
2009). In Australia, from one year to the next, 
there is much variability in the times that fruit- 
bodies emerge. This is due to the very variable 
climate, and as a result, this complicates detec- 
tion of altered patterns. For the past decade, 
rainfall in Melbourne has certainly been below 
the long-term average in most years, particu- 
larly for autumn. Anecdotally, this does seem 
to have reduced the number of fruit-bodies 
observed, but there are few local studies on the 
interplay between rainfall and temperature in 
relation to fruit-body production. 

May (2010) found that when Fungimap records 
oiAgaricus xanthodermas from Victoria (mostly 
from greater Melbourne) were plotted by month 
across the period 2000-2005, there was a dis- 
tinct peak of records in each year. However, 
the time of this peak varied from year to year, 
and in some years fruit-bodies were recorded 
over more months. It was possible that gaps in 
records were merely due to lack of recorder ac- 
tivity at that particular time. An additional com- 
plication is the considerable difference in climate 
across Melbourne, particularly the rainfall gra- 
dient from west to east, and the patchiness of any 
given rainfall event within the city. 

For rigorous analysis of macrofungal phenol- 
ogy, it will be desirable to have long-term data 
from particular sites that records both presence 
and absence of fruit-bodies. Such data has so 
far been analysed in only one study, that of 
Newbound et al. (2010a) on 25 common spe- 
cies in Red Gum woodlands. These authors 
found that a relatively simple model incorpo- 
rating rainfall, evaporation and the time of year 
could explain the occurrence of fruit-bodies 
reasonably well. These authors also predicted 
that climate change to a warmer and drier cli- 
mate would lead to a reduction in the number 
of species fruiting and a shortening of the pe- 
riod of fruiting. 

The fungi of Melbourne in the future 

There are still many unanswered questions 
about the fungi of Melbourne. In the first place, 
a more complete inventory of what fungi oc- 
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cur and where they are found would be helpful. 
Secondly, there is a need for better information 
about the relationships between fungi and their 
habitat, in terms of factors such as patch size, 
disturbance and nutrient levels. Such research 
is necessary ultimately to allow development of 
effective conservation and management strate- 
gies for fungi. 

Future investigations will benefit from emerg- 
ing on-line accessibility to existing data, both 
on herbarium collections and also in the form 
of sight records, particularly through Aus- 
tralia’s Virtual Herbarium (http://avh.rbg.vic. 
gov.au/avh/) and the Atlas of Living Australia 
(ALA) (http://www.ala.org.au/). The ALA will 
allow querying of species lists for particular ge- 
ographic areas, such as a radius around a point 
(Fig. 8). Naturalists will be able to produce a list 
of records of fungi (or any organisms), under 
up-to-date names, from their local bushland 
reserve or park. This sort of functionality has 
great potential to encourage increased record- 
ing activity. The ALA will also provide tools for 
field naturalists to upload information, such as 
sightings and photos of species, to databases 
such as those maintained by Fungimap. Fur- 
thermore, there will be tools to analyse data, 
such as by relating occurrence of a species to 
environmental variables such as climate and 
vegetation. 

To best answer ecological questions about the 
host and habitat preferences of fungi, and to 
detect changes in fruiting patterns due to cli- 
mate change, there is a need for data from per- 
manent plots. These can be as simple as a de- 
fined area on a nature strip, or a more extensive 
‘quadrat’ in a bushland reserve. The key factor 
for useful data from permanent plots is to have 
a clear definition of the area surveyed, and in- 
formation on factors that might affect the fungi 
present, such as soil, aspect and vegetation type. 
It would be possible to create permanent plots 
by extension of existing activities, such as an- 
nual visits to particular sites by groups such as 
the Fungi Group of the FNCV, or indeed daily 
walks through a park. However, some assist- 
ance in terms of manuals and training is likely 
to be necessary to set up and establish routines 
for monitoring permanent plots so that the data 
is of maximum use for scientific analysis. 


There remains a need for many more well 
documented voucher specimens, especially of 
native fungi from remnant bushland and of 
species recorded through Fungimap, but not 
yet vouchered. Collections lodged in herbaria 
form both a permanent record of species oc- 
currence that can be confirmed in future, and 
also the material upon which taxonomic revi- 
sions can be based, including description of 
new species. Emerging molecular techniques 
offer much promise of rapid identification of 
both fruit-bodies and environmental samples 
that contain fungi (such as soil or ectomycor- 
rhizal root tips). However, DNA sequence data 
from fruit-bodies of known identity needs to be 
generated to create a ‘barcode’ library against 
which new sequences can be identified (Mc- 
Mullan-Fisher et al. 2010). 

There is a surprising amount of information 
already known about Melbourne’s fungi, and 
great potential to add to that information and 
answer important questions, particularly in 
relation to climate change and host and habi- 
tat specificity. Urban areas such as Melbourne 
will always be key locations in building up data 
on seemingly less-charismatic groups such as 
fungi, due to the density of recorders associ- 
ated with a major urban centre (of currently 
more than 4 million people). Melbourne is also 
well-suited for studies on fungi due to the large 
amount of vegetation of different types and 
the considerable climatic variation within the 
greater Melbourne area. 
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Fig. 9. Coprinellus micaceus growing on wood chip mulch. 
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A brief overview of Victorian marine molluscs 1900 to 2010 

Michael Lyons 

19 Banksia Street, Blackburn, Victoria 3130 


Abstract 

The number of species of molluscs known from Victorian waters has grown considerably in the 1 10 years since 
GB Pritchards chapter on molluscs was printed in the Handbook of Melbourne. This paper briefly describes 
our understanding of Victorias molluscan fauna in 1900 up to the present. {The Victorian Naturalist 128(5) 201 1, 
198-200) 

Keywords: Victorian molluscs, invasive species, shell collecting 


The diversity of our molluscan fauna is amaz- 
ing. Reading the chapter on Molluscs by GB 
Pritchard (1900: 135) in the Handbook of Mel- 
bourne reminds one of just how far our under- 
standing of the fauna of our marine waters has 
progressed since then. 

Pritchard begins with the statement: 

At first sight one is inclined to the opinion that 
the marine mollusca are not very well represent- 
ed in Victoria, for one may go to the beach at 
several parts of Port Phillip, Western Port, and 
elsewhere along our coast without obtaining or 
even seeing much for their trouble ... looking 
up lists, catalogues, and other works we find the 
amount of knowledge of the Victorian forms 
extremely meagre. 

He notes that the Mollusca had been dealt 
with by Dendy in the 1890 edition of the Hand- 
book. At that time, based on the published lists 
of JH Gatlilf (1887, 1888), there were ‘264 spe- 
cies of Gasteropoda and 86 of Lamellibranchia- 
ta’ (Pritchard 1900: 135). He continued 
Since that time, however, our information has 
much increased, and 1 think 1 am well within 
the mark in stating that at present we know up- 
wards of 500 species. 

Pritchard refers to dredgings by Bracebridge 
Wilson at Port Phillip Heads (Wilson 1887) and 
Gabriel in Westernport Bay as important steps 
in increasing the knowledge of the Molluscan 
fauna in Victorian waters. Beginning in the late 
1890s Pritchard and Gatliff published a Cata- 
logue of the Marine Shells of Victoria, which by 
1900 had reached Part III and included 219 
species (Pritchard and Gatlilf 1897-1904). He 
writes ‘the paucity of species alluded to is in re- 
ality more apparent than real’ (Pritchard 1900: 
136). 


In the 1 10 years since Pritchard’s chapter in the 
Handbook, the number of species of molluscs 
recognised from Victorian waters has increased 
dramatically. For example, 22 species of chitons 
(class Polyplacophora) were known to him; the 
Australian list now numbers approximately 1 70 
species with more than 85% known from the 
eastern and southern coasts. 

Similar increases have been recorded for gas- 
tropods and bivalves. As noted above, the num- 
bers for these species stood at approximately 
500 in Pritchard’s time; there are now probably 
close to 1300 species known from Victorian 
waters, including Bass Strait. 

The most dramatic increase in our knowledge 
belongs to the Opisthobranchia or sea slugs. 
Pritchard (1900: 141) wrote: 

[of] one interesting group, namely, the Nudi- 
branchs ... our knowledge of the Victorian 
forms is practically nil, though we appear to 
have a fairly large and interesting series. 

The Checklist and Bibliography the Opistho- 
branchia of Victoria and the Bass Strait area 
(Burn 2006) lists 364 species. 

Techniques for collecting shells and observing 
living molluscs have changed since those early 
days when the only way to obtain specimens 
from water more than a few metres deep was 
to dredge them. The advent of scuba diving and 
snorkelling as popular pastimes has opened up 
a whole new world for those with an interest in 
shells and the animals that make them. 

Attitudes to shell collecting have changed also, 
with the prohibition on collecting live animals 
from the intertidal zone of the bays and much 
of the Victorian coastline. 
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Pritchard mentions many bayside beaches 
where molluscs were collected. He singles out 
Black Rock beyond Sandringham, Hampton, 
Corio Bay and Williamstown and thence to 
Altona all being profitable areas for collecting, 
although the latter ‘being rather dirty, swampy 
and unpleasant’ (Pritchard 1900: 136) - even 
back then! It is likely that the combined effects 
of pollution, changes to the hydrodynamics of 
the bays, harvesting for food and bait, tram- 
pling and habitat destruction have made these 
upper Port Phillip Bay locations much less de- 
sirable locations for mollusca nowadays, 

Pritchard (1900: 137) mentions the areas be- 
tween Balnarring to West Head and Flinders in 
Westernport Bay as ‘being a most favourable 
and profitable of resorts’. It should be noted 
that all these areas are now protected shellfish 
habitat zones with the taking of live shells in the 
intertidal zone prohibited. 

Pritchard’s (1900: 137) listing of some spe- 
cies as being ‘obtainable with great ease’ is a 
little puzzling to this author, who has dived, 
beach walked and rock pool rambled for the 
last 25 years especially at the southern end of 
Port Phillip Bay. From this experience, the very 
beautiful and distinctive looking bivalve, Neot- 
rigonia margaritacea, for example, is not found 
in Port Phillip now. Similarly, the equally beau- 
tiful cowry shell Cypraea angustata is no longer 
found on the Port Phillip Bay side of the Morn- 
ington Peninsula. Pritchard states that the east- 
ern side of the bay from Rye to Sorrento may be 
regarded as an enjoyable and favourable hunt- 
ing ground with many fine species including 
these species obtainable with great ease. Other 
species he lists, such as Terebra albida. Cassis 
pyrum and Valuta (now Amoria) undulata are 
now very difficult to find. 

The bulk of the chapter on the mollusca in 
the Handbook of Melbourne describes localities 
along the coast where shells may be obtained, 
and various habitat types and species likely to 
be found therein. The species assemblages for 
the various habitats have not changed, although 
in many instances their names have. For exam- 
ple, a trip to a ‘rocky and cliffy’ part of the coast 
should still yield species such as Turbo undula- 
tus, Monodonta zebra (now Austrocochlea con- 
stricta), Risella melanostoma (now Bembicium 
melanostonum), Cominella lineolata, Diloma 


odontis (now Chlorodiloma odontis) and Pur- 
pura textilosa (now Dicathais orbita). 

In singling out Turbo undulata thus: 
of these the poor Turbo undulatus seems to have 
the most enemies, for, in addition to it being 
much sought after as a food for man, it may fre- 
quently be noted as supplying a meal to a great 
many of its carnivorous Molluscan associates 

Pritchard (1900: 138) hints that harvesting for 
human consumption was perhaps an issue. To- 
day a significant threat to many species, par- 
ticularly in the intertidal zone on rocky reefs, is 
the illegal harvesting for food. 

Since 1900, many species of molluscs have be- 
come economically important. From the 1950s 
to mid 1990s Scallops Pecten fumatus were 
dredged in Port Phillip Bay, and dredging con- 
tinues to this day in Bass Strait. Two species of 
abalone, Haliotis rubra and Haliotis laevigata, 
are fished commercially in the waters of Bass 
Strait. Mussels are farmed in Port Phillip and 
Westernport Bays and a fishery exists for squid 
in Bass Strait. 

Interestingly, Pritchard does not touch on 
conservation of molluscs. Today we are more 
aware of the threats that face molluscs, such as 
habitat destruction and invasive species. (Al- 
though we recognise the threats, we do not nec- 
essarily take notice of these threats — think of 
the threats posed by Desalination Plant, chan- 
nel dredging, and ships’ ballast.) This writer 
considers that invasive species pose the greatest 
threat to the diversity of our marine fauna. 

As an example, three introduced species of 
bivalve molluscs, Musculista senhousia, Cor- 
bulagibba and Theora fragilis have proved par- 
ticularly insidious. These small bivalves are not 
easily found, but during a recent survey Cor- 
bula gibba and Theora fragilis were found to be 
among the most common marine invertebrates 
on the sea floor of Port Phillip Bay (Hewitt et 
al. 1999). The New Zealand Screw Shell, Maori- 
colpus roseus, which has been established in 
Tasmania for many years and has colonised 
Twofold Bay in New South Wales, is now being 
recorded further west, in Victoria, with recent 
records from Waratah Bay, San Remo and even 
dead shells from Portsea. 

As well as these invasive molluscan species, in 
Victoria there are also the North Pacific Sea star, 
European Fan Worm, European Shore Crab, 
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lapaiiese kelp and others. These species may 
prey on molluscs directly, compete with them 
for food or deny them shelter/habitat. Other 
threats include exotic diseases escaping from 
aquaculture; for example the abalone virus. 

In the 110 years since Pritchard’s paper, our 
knowledge of the habitats and life cycles of 
the marine molluscs of Victoria has vastly in- 
creased. Groups such as the Marine Research 
Group of FNCV (MRG) and the Malacological 
Society of Australasia have served as a meeting 
point for people who are interested in molluscs 
and marine life in general, and have contributed 
much to our knowledge of the Victorian fauna. 
The MRG organises field trips when tides are 
suitable, to record the species present at various 
localities across the state. Our knowledge has 
also been greatly increased by workers such as 
Florence Murray, Dr Brian Smith, Robert Burn, 
Dr Mark Norman, and many others. 

Bet us hope that we continue to strive to learn 
about our rich marine fauna into the future 
and ensure that our wonderful diversity is pre- 
served. 

References 

Burn R (2006) A checklist and bibliography of the Opistho- 
branchia (Mollusca: Gastropoda) of Victoria and the Bass 
Strait area, south-eastern Australia. Museum Victoria Sci- 
ence Reports 10, 1-38. 

Dendy A (1890) Zoology: Invertebrata. In Handbook of Mel- 
bourne, pp. 74-96. Ed WB Spencer (Australasian Associa- 
tion for the Advancement of Science: Melbourne) 

Gatliff JH (1887) A list of some of the shells of the marine 
mollusca found upon the Victorian coast. The Victorian 
Naturalist 4, 57-60. 

Gatliff JH (1888) A list of some of the shells of the marine 
mollusca found upon the Victorian coast. Part II. The Vic- 
torian Naturalist 5, 111-114. 

Hewitt CL, Campbell ML, Thresher RE and Martin RB 
(1999) Marine Biological Invasions of Port Phillip Bay Victo- 
ria. Centre for Research on Introduced Marine Pests. Tech- 
nical Report no. 20. (CSIRO Marine Research: Hobart) 
Pritchard GB (1900) Mollusca. In Handbook of Melbourne, 
pp. 135-141. Ed B Spencer. (Australasian Association for 
the Advancement of Science: Melbourne) 


Pritchard GB and Gatliff IH (1897) Catalogue of the Marine 
Shells of Victoria. Part I. Proceedings of the Royal Society of 
Victoria 10, 236-284. 

Pritchard GB and Gatliff JH (1898) Catalogue of the Marine 
Shells of Victoria. Part II. Proceedings of the Royal Society of 
Victoria 11, 185-208. 

Pritchard GB and Gatliff JH (1899) Catalogue of the Marine 
Shells of Victoria. Part III. Proceedings of the Royal Society 
of Victoria 12, 170-205. 

Pritchard GB and Gatliff JH (1900) Catalogue of the Marine 
Shells of Victoria. Part IV. Proceedings of the Royal Society 
of Victoria 13. 139-156. 

Pritchard GB and Gatliff JH (1901) Catalogue of the Marine 
Shells of Victoria. Part V. Proceedings of the Royal Society of 
Victoria 14, 85-138. 

Pritchard GB and Gatliff' JH (1903) Catalogue of the Marine 
Shells ot Victoria. Part VI. Proceedings of the Royal Society 
of Victoria 15, 176-223. 

Pritchard GB and Gatliff JH (1903) Catalogue of the Marine 
Shells of Victoria. Part VII. Proceedings of the Royal Society 
of Victoria 16, 96-139. 

Pritchard GB and Gatliff JH (1904) Catalogue of the Marine 
Shells of Victoria. Part VIII. Proceedings of the Royal Society 
of Victoria 17, 220-226. 

Wilson JB (1887) List of Gastropoda, Lamellibranchiate, and 
Brachiopoda obtained at or near Port Phillip Heads. The 
Victorian Naturalist 4, 116-118. 

Appendix 1. Important literature on Victo- 
rian and Australian molluscs, post 1900 

Allan J (1959) Australian shells. Rev edn. (Geogian House: 
Melbourne) 

Beesley PL, Ross GJB and Wells A (eds) (1998) Mollusca: Ihe 
Southern Synthesis. In Fauna of Australia. Vol 5. (Colling- 
wood: CSIRO Publishing) 

Coleman N (1981) What shell is that?2nd edn. (Lansdowne: 
Dee Why, NSW) 

Gabriel CJ (1936) Victorian Sea Shells (Field Naturalists Club 
of Victoria: Melbourne) 

Jansen P (1995) Sea shells of central New South Wales ('Ihe 
author: Townsville) 

Lamprell K and Whitehead T (1992) Bivalves of Australia. 
Vol. 1 (Crawford House: Bathurst) 

Lamprell K and Healy J (1998) Bivalves of Australia. Vol. 2 
(Backhys; Leiden) 

McPherson IH (1966) Port Phillip Survey 1957-1963: Mol- 
lusca. Memoirs of the National Museum 27, 201-264. 

Macpherson JH and Gabriel CJ (1962) Marine Molluscs of 
Victoria. (Melbourne University Press: Melbourne) 

Wilson B (1993-94) Australian marine shells (Odyssey: 
Kallaroo, WA) 


Received 3 March 201 J; accepted 5 May 2011 


200 


The Victorian Naturalist 


Contributions 


Melbourne’s terrestrial invertebrate biodiversity: 
losses, gains and the new perspective 

Alan L Yen 


Biosciences Research Division, Department of Primary Industries, 621 Burwood Highway, Knoxfield, Victoria 3180 

and 

La Trobe University, Bundoora, Victoria 3083 


Abstract 

The most diverse group of animals in the greater Meibourne region is the invertebrates. They are essentiai in 
maintaining many ecoiogicai functions in the varied environments across the area. Yet we lack basic infor- 
mation on the identity, distribution and biology for most species. Historical information and collections are 
important in understanding the fauna of Melbourne, but the environment is always changing and the differ- 
ent species of invertebrates can adapt to these changes. This has resulted in a Melbourne invertebrate fauna 
comprising native species that have always resided in the region, and invertebrates that have been introduced 
since European settlement either from overseas or from other parts of Australia. Despite the lack of informa- 
tion about the fauna at the time of European settlement, invertebrates are still a rich resource for studying and 
understanding the nature ofMelbourne. (Vie Victorian Naturalist 128 (5) 2011, 201-208) 

Keywords: Invertebrates; insects; Melbourne; urban 


In the 1900 Handbook of Melbourne, Charles 
French provided a very general summary on the 
insect life with an emphasis on beetles, moths 
and butterflies, phasmids, mantids, cockroach- 
es, dragonflies, termites, thrips, wasps, ants, 
bugs and houseflies. French (1900a) titled his 
chapter Victorian Entomology and highlighted 
available information. He named fewer than 20 
species of insects, but provided information on 
the genera that were found. There was an em- 
phasis on beetles, and French (1900a) estimat- 
ed that there were 450 species of jewel beetles 
(buprestids) and weevils (curculionids). Inter- 
estingly, French listed two exotic insect species: 
the Oriental cockroach Blatta orientalis, which 
incidentally may be African in origin, and the 
Pear Slug Caliroa cerasi, which is a sawfly from 
the USA. French (1900a) made two important 
comments about the insects. First, he decried 
the lack of a national collection to house Aus- 
tralian insects, and secondly he stated that a 
lot of material was sent overseas. At that time, 
the entomology collection at the National Mu- 
seum of Victoria was small and without an en- 
tomological curator, and French himself was 
establishing a small collection of agricultural 
insect pests (which he later described in his five 
volume series Destructive Insects of Victoria) 
(French 1891-1911). 

The critical first step to understanding the 
importance of terrestrial invertebrate biodiver- 
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sity in the Melbourne region is simply knowing 
what the fauna comprises. There are two impor- 
tant questions: (1) What was the fauna before 
European settlement altered the environment 
and (2) how will the fauna change in the face 
of increasing environmental change? 'Ihe lack 
of any ‘baseline’ inventories of terrestrial inver- 
tebrates in Melbourne, the diversity of habitat 
types across the region, and the fact that these 
habitats were not altered in a consistent man- 
ner, resulted in some habitats with virtually no 
good quality remnants and others with good 
representative remnants. Some of the environ- 
ments within the region have undergone enor- 
mous change since European settlement; they 
have been grazed, cleared for agriculture, used 
for industrial development and for buildings 
(homes and offices), and some of these altered 
areas have even been restored for conservation 
of native biota. 

The definition of Melbourne in this paper is 
the greater Melbourne region, including areas 
surrounding Port Phillip Bay the Dandenong 
Ranges, and the new urban growth corridors 
that extend east, north and west. It includes 
urban (city), suburban and rural environments 
(including conservation reserves of different 
types within all these environments). Industrial- 
ised countries are characterised by up to 80% of 
their populations residing within cities (Magura 
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et III. 2008a) and Australia is no exception to 
this, with Melbourne being a good example. 

There is a tacit assumption that urbanisation 
results in habitat destruction and biodiversity 
losses. This is a fairly simplistic view because it 
does not take into account the degree of change 
caused by urbanisation, the large amount of 
spatial and temporal variation in urban envi- 
ronments, as well as factors that may actually 
enhance native biodiversity. 

This paper reviews our knowledge of the bio- 
diversity of terrestrial invertebrates in the great- 
er Melbourne region, and assesses the different 
environmental factors that determine the com- 
position and long-term survival of the fauna. 

Terrestrial invertebrates of the greater Mel- 
bourne region 
Background information 
Information on invertebrates based on tradi- 
tional owner knowledge is very rare. The use of 
insects (and other invertebrates) was probably 
very important for local Aborigines, and the 
clan that lived in the Yarra Valley area (Wur- 
rundjeri), is named after the edible grub (jeri) 
that lives in the white or Manna Gum Eucalyp- 
tus viminalis (wurrun) (Crawford 2008). 

Possibly the largest collection of insects was 
made by the English actor and collector Henry 
Edwards in the 1850s (Brown-May and May 
1997). He collected and identified approxi- 
mately 2000 species of insects. This collection 
was purchased by Frederick McCoy to start 
the entomology collection of the new Na- 
tional Museum of Victoria. Although Edwards 
did publish information on his later observa- 
tions on the life histories of Lepidoptera, he 
did not write about his Melbourne insect col- 
lection except in a letter to Mr John Jones in 
Worcester in 1854 (Edwards 1854). Frederick 
McCoy (1878-1890) illustrated and described 
26 species of insects in his Prodromus of the 
Zoology of Victoria. French (1900a) provided a 
brief introduction to Victorian insects, but his 
main contribution is his five volume Destruc- 
tive Insects of Victoria (French 1891-1911) in 
which he illustrated and discussed 110 species 
of plant pest insects and mites. 

Members of the Field Naturalists Club of 
Victoria also contributed to documentation of 
invertebrates from Melbourne. Hall and Thiess 


(1979) list articles on terrestrial invertebrates 
in The Victorian Naturalist from the following 
suburbs (and include the year of publication): 
Belgrave (1909), Blackburn (1947), Clayton 
(1894), Croydon (1914), Dandenong Ranges 
(1923), Ferntree Gully (1890, 1892), Diamond 
Creek (1928), Hurstbridge (1926), Kinglake 
(1931), Macclesfield (1949), Melbourne (1919), 
Mooroolbark (1933), Mt Evelyn (1922), Oak- 
leigh (1890), Plenty (1892, 1899), Ringwood 
(1890, 1922), South Morang (1929), Springvale 
(1894), Upper Ferntree Gully (1906), Upwey 
(1923), Wandin (1928), Wandong (1903), War- 
randyte (1894), Wonga Park (1928), and Yan 
Yean (1926). One member took his study of 
urban natural history seriously by collecting 
insects in a 3rd floor office in Collins St over six 
months (Searle 1919); most were species nor- 
mally associated with human dwellings. 

What do we know about the terrestrial inver- 
tebrates of Melbourne? 

The information on the terrestrial invertebrate 
fauna of Melbourne is fragmented. Unlike 
groups such as vascular plants and all the ver- 
tebrate groups, we do not know the number of 
species, their distributions, and we lack data on 
changes in species composition, distribution 
and abundances for terrestrial invertebrates. 
This is primarily due to the treatment of inver- 
tebrates either as pests or simply as not impor- 
tant. Conservation agencies have not taken on 
the management of terrestrial invertebrates un- 
less they are listed as a species of conservation 
significance, and despite their acknowledged 
essential roles in providing ecosystem services, 
no strategy has ever been developed to attempt 
to document or understand most of our faunal 
biodiversity. 

However, we do know that Melbourne’s ter- 
restrial invertebrate biodiversity is very rich. 
We do have a lot of collections and records that 
have not been thoroughly used, and the level 
of information on each group of invertebrates 
varies considerably. Some, such as butterflies 
and dragonflies, are relatively well known in 
that most species have been described and 
there is information on their biologies and dis- 
tributions (although we could probably do with 
more information on many of them). In con- 
trast, there are invertebrate groups with unde- 
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scribed species and little or no information on 
their biologies. 

Factors that influence terrestrial invertebrate 
biodiversity 

The European settlement of Melbourne saw 
habitat destruction or simplification, habi- 
tat fragmentation, creation of new barriers to 
natural dispersal, altered environmental con- 
ditions (hydrological, climatic), and creation 
of new habitats (buildings, transport infra- 
structure, exotic parks and gardens and non- 
endemic native parks and gardens). Amongst 
this, some good quality remnant native veg- 
etation survived. One important factor is the 
broad spatial scale that some of these changes 
covered through establishment of agriculture, 
large scale industrial development and large 
scale urban expansion. In addition, there is the 
whole issue of the introduction of exotic plants 
and animals. 

The current terrestrial invertebrate fauna is a 
composite of native species that have survived 
since European settlement and native and ex- 
otic species that have been introduced since 
European settlement. There is a tendency to 
use species richness (number of species) as an 
indicator of biodiversity with the assumption 
that higher species richness is better. No doubt 
some native species have been lost (either lo- 
cally extinct or even possibly totally extinct) 
within the Melbourne region (and remember 
that extinction is part of evolution), but it is 
possible that a highly altered Melbourne envi- 
ronment may have more invertebrate species 
than at the time of European settlement. The 
composition is dependent upon suitable habi- 
tat, suitable food and biotic interactions (bi- 
otic competition, natural enemies) that allows 
long-term survival of the species. The question 
is whether the conditions are suitable for the 
species that we want to survive. 

Habitat destruction or simplification can be 
at the very local level (e.g. loss of particular 
host plant species, leaf litter, soil and large old 
trees) or whole communities (e.g. western ba- 
salt plains native grasslands). This can lead to 
loss of native species and the ecosystem serv- 
ices that they perform. For example, a loss of 
a particular plant species means that its host 
specific herbivores have no food. Loss of host 


plant specific pollinators means that there is 
no natural mechanism for pollination. Biotic 
interactions can change, and some native in- 
sects may be able to survive by switching to 
another plant species. Some native plants may 
be pollinated by exotic honey bees and some 
native pollinators may pollinate exotic plants. 
However, many changes are more subtle and 
take a longer time for adverse effects to become 
apparent. For example, fragmentation may re- 
sult in smaller habitat areas, but the viability of 
these smaller areas for invertebrates can be af- 
fected by edge effects, greater ease of invasion 
by exotic invertebrate species, reduced ability 
to disperse (barriers), and genetic bottlenecks. 
As insect development is temperature-de- 
pendent, and edge effects are associated with 
slightly higher temperatures, this may result in 
increased population numbers. Furthermore, 
larger cities generally have higher ambient tem- 
peratures (heat island effect), so insect numbers 
can sometimes be higher in these areas. 

Ejffects of urbanisation on insects 
There has been a lot of research on the effects 
of urbanisation on invertebrates overseas. The 
assumption in some of these studies is that in- 
creased urbanisation leads to loss of species. 
Urban growth and industrial expansion led to 
species losses in Britain for example, but with 
the exception of the most highly disturbed ar- 
eas, natural recolonisation occurs to establish a 
new equilibrium (Davis 1976). Urban environ- 
ments can support rich insect faunas (Frankie 
and Ehler 1978; Connor et al. 2002; McKinney 
2008), although the abundances of many insect 
species can be reduced and local extinctions 
can occur (Connor et al. 2002). The adverse 
effects may take a much longer time; in Italy, 
historical records indicate that increasing ur- 
banisation has seen a marked impoverishment 
of insects associated with greater urbanisation 
(Zapparoli 1997; Brandmayr et al. 2009). Most 
studies found a change in the composition of 
the fauna. This can involve changes in the ratio 
of opportunistic and specialist species in the 
case of ground beetles, ants, spiders and iso- 
pods (Grandchamp et al. 2000; Magura et al. 
2004; Lessard and Buddie 2005; Magura et al. 
2008a,b, 2010), just to cite a few of the numer- 
ous overseas studies. 
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There have been considerably fewer studies 
on the effects of urbanisation on Australian 
invertebrates. These studies have involved com- 
parisons of small urban remnants and larger 
patches of the same vegetation type (Christie 
and Hochuli 2009) or the invertebrate fauna of a 
single tree species (Angophom costata) in urban 
or large continuous areas of the same vegetation 
type (Christie et al. 2010). Christie and Hochuli 
(2009) found no differences in the number of 
species of wasps in urban and larger patches, but 
different trophic structures of arboreal inverte- 
brates in the centre of larger patches compared 
to the edges of large patches and in small urban 
remnants. Edge effects are also very important. 
Gibb and Hochuli (2002) found that the small 
and large fragments of similar remnant vegeta- 
tion in urban environments supported different 
invertebrate assemblages. 

New ‘habitat’ factors 

The Australian studies listed above involve 
plant-dependent insects. Urban areas are char- 
acterised by many non-living habitats such as 
buildings (homes, offices, facfories) which can 
provide habitats for invertebrates (walls, cavi- 
ties, timber, stones) and roads (which can be 
a barrier to dispersal on one hand, and a cor- 
ridor for dispersal on the other). Unregulated 
industries can be a source of pollution that 
could kill some invertebrates. Most urban ar- 
eas have parks and gardens; the plants may be 
native or exotic, and this can affect host plant 
relationships (native insects adapting to exotic 
plant species or exotic insects adapting to na- 
tive plant species). Exotic weeds may exclude 
native plants and thereby deprive some native 
insects of their food and habitat. The effects of 
roads (one of the main infrastructure elements 
in urban environments) on invertebrates can be 
very important. Roads can act as a barrier to 
dispersal for ground active species (Yamada et 
al. 2010), but may also be a cause of inverte- 
brate road deaths. 

Artificial night lighting 
One of the characteristics of cities that is often 
overlooked as an ecological factor is artificial 
night lighting. Moonlight has a significant role 
in influencing insect activity and dispersal, and 
artificial night lighting may have a significant 
effect on insects by disrupting normal insect 


activity by attracting them to lights. Eisenbeis 
(2006) estimated that high pressure mercury 
lamps in a German town with 20000 street 
lights will attract and kill about 3 million in- 
sects per night or 360 million during the warm- 
er months of June to September. Frank (1988) 
reviewed the effects of outdoor lighting on 
moths and found that it disturbs flight, vision, 
navigation, migrations, dispersal, oviposition, 
mating, feeding, circadian rhythms, photope- 
riodism and crypsis in some moth species. It 
exposes moths to increased predation. While 
Frank (1988) recorded no extinctions of moths 
due to outdoor lighting, the effect on popula- 
tion dynamics of some species may be marked, 
especially if they are populations already re- 
duced by habitat loss and fragmentation (Frank 
2006). On the other hand, the insects attracted 
to night lighting may provide an important 
source of food for nocturnal insectivores such 
as bats (Scanlon and Petit 2008). One of the im- 
portant insect migrations in eastern Australia 
is that of Bogong moths Agrotis infusa between 
their feeding sites in the lowlands and their 
over-summer sites in the alps (Common 1954). 
Bogong Moths are an essential food item for the 
threatened Mountain Pygmy Possum Buramys 
parvus, and the moth populations may be get- 
ting smaller because of agricultural insecticide 
application to reduce larval numbers, reduced 
over-summer habitats in the alps because of cli- 
mate change, and loss of flying adults attracted 
to night lights. 

Exotic invertebrates 

Another threat to native invertebrate biodiver- 
sity is the introduction of exotic invertebrates. 
The number of introduced exotic invertebrate 
species in Victoria is difficult to determine. 
Some were introduced for food production or 
to increase soil fertility, such as the European 
honeybee Apis mellifera L. and several species 
of earthworms; others for biological control of 
plant pests or weeds; and many have been intro- 
duced accidentally. The issues associated with 
the European honeybee and the Bumblebee 
Bombus terrestris L. (currently in Tasmania) are 
outlined in greater detail in Collett et al. (2007) 
and Kingston (2007). Exotic invertebrates that 
are considered a danger to the native fauna 
include the Argentine ant Linepithema humile 
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(Mayr), the Big-headed ant Pheidole mega- 
cephela (Fabricius), the European wasp Vespula 
germanica (E), Portuguese millipedes Omma- 
toiulus moreletii (Lucas), and several species of 
slugs and snails (Heterick et al. 2000; Collett et 
al. 2007; Callan and Majer 2009). The impacts 
of these species have not, in most cases, been 
determined. The exception is the detrimental 
effects of Argentine ants on native ants (Rowles 
and O’Dowd 2009). The European wasp is an 
example of a species whose ecological impacts 
are not known. While the control of European 
Wasps has been driven by their impact on hu- 
mans (their venom and also the way they im- 
pact on social gatherings), there are anecdotal 
observations on the predation of many native 
insects by European wasps. One suggestion, at 
this stage unsubstantiated, is that the decline of 
Emperor gum moths Antheraea eucalypti Scott 
in urban Melbourne is due to predation by Eu- 
ropean wasps. 

The new perspective 

Every major city is different, and ultimately 
we would expect Melbourne to have its own 
unique invertebrate fauna whose composition 
is determined by the remnants of the original 
environments, exotic introductions, new an- 
thropogenic habitats, and efforts to reintroduce 
‘native’ habitats. 

The remnants include the western basalt plains 
grasslands, the coastal vegetation, especially of 
the peninsulas surrounding Port Phillip Bay, 
and the eucalypt woodlands and forests to the 
north and east. Some of these environments, 
especially the eucalypt woodlands and forests, 
may be in large enough remnants to retain much 
of the original invertebrate faunas, although 
they do face threats from invasive species (both 
plants and animals), and more recently, from 
fuel reduction burns whose long-term effects 
on large elements of the invertebrate fauna and 
their functions are largely unknown. The west- 
ern basalt plains grasslands are in a more pre- 
carious state because of the widespread loss and 
fragmentation they have suffered; information 
on the invertebrates of these grasslands is still 
lacking (Yen and Kobelt 2009). In the non rem- 
nant environments, there are features that did 
not exist before European settlement, such as 
buildings and roads. In some cases, the built en- 


vironment may have habitats analogous to na- 
tive habitats (Lundholm and Richardson 2010), 
and some native invertebrates are able to adapt: 
spiders are a good example of a group where 
some species have adapted. An example of the 
use of man-made structures by spiders is the 
immense concentration of orb-weaving spiders 
recorded in a roofed four acre waste treatment 
plant in Baltimore (USA) that had 11 species 
of spiders and over 31000 individuals (about 
three quarters of which were young hatchlings) 
(Greene et al. 2010). However, some elements 
of native habitats, such as large old trees, are in 
decline and it will take a long time for them to 
be replaced. Another element that is often re- 
moved for aesthetic or fire threat purposes is 
large coarse woody debris. The built environ- 
ment has many elements that can be used by 
native invertebrates: gardens, parks, rail and 
road reserves, streetscapes, stream banks and 
drainage channels; in all these examples, the 
plants can be native and/or exotic species. 

Urban environments contain an eclectic mix- 
ture of different types of habitats, and often there 
are more resources available and the number 
of invertebrate species residing in urban loca- 
tions may in fact be greater than the number in 
native environments. No doubt some of these 
species are exotic species or native species that 
have been accidentally translocated with native 
plants from other parts of Australia. 

Habitat restoration or creation 
Besides conservation of remnants, there is 
the option of habitat restoration, or in some 
cases, habitat creation. The former applies to 
degraded remnants, while the latter applies to 
situations where the original habitat is totally 
changed and an attempt is made to recreate that 
habitat (including corridors to link remnants). 
In most cases, there is an emphasis on recreat- 
ing pre-European settlement habitats based on 
vegetation and drainage patterns. The question 
of invertebrates usually is not asked, and often 
only involves planting known food plants, es- 
pecially of butterflies, in the hope that they will 
be recolonised. Habitat recreation may not be 
successful if limits to dispersal prevent colo- 
nisation (Lundholm and Richardson 2010). 
Further, no consideration is ever given to in- 
vertebrates associated with decomposition or 
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pollination in these situations. Even if we can 
recreate a ‘native’ habitat based on plant species 
composition and structure, there is no guar- 
antee that the conditions are suitable for the 
native invertebrate fauna that we are trying to 
maintain. Habitat restoration or creation is of- 
ten a complex process, and another factor that 
is relevant for invertebrates is, how do we man- 
age for ecological succession? This is especially 
pertinent for habitats that rely on floods or fire 
as part of their successional processes. 

Climate change 

In some ways, the climate associated with large 
cities provides an insight into possible longer- 
term climate change issues. Cities generally have 
higher temperatures (the heat island effect) and 
higher levels of carbon dioxide from vehicles 
and industries. The city climate may be more 
moderated. Higher temperatures can increase 
the rate of invertebrate development, and the 
moderated climate (such as less severe frosts) 
may see increased populations of many inverte- 
brates. This could be a problem with plant pest 
species. However, the effects of climate change 
could be even more severe if we consider the 
way it could change flowering and leafing phe- 
nology. A review of flowering phenology in ur- 
ban environments suggests that spring-bloom- 
ing plants in a variety of ecosystems in North 
America, Europe, and China tend to bloom 
earlier in the city than in the surrounding un- 
urbanised habitat. Moreover, ephemerals, early 
spring bloomers and insect-pollinated plants in 
these environments tend to be more sensitive 
than perennials, mid- or late-spring bloomers 
and wind-pollinated plants (Neil and Wu 2006). 
We lack information on how these changes 
could affect plant feeding insects, insect pollina- 
tors and the remainder of the food chain (natu- 
ral enemies such as predatory invertebrates, 
parasitoids, birds, lizards and mammals). 

Lepidoptera as an example 
The group of insects that we have most knowl- 
edge about in the greater Melbourne region is 
the butterflies. Approximately 75 species of but- 
terflies are found in the greater Melbourne re- 
gion; only one species, the Cabbage White But- 
terfly Pieris rapae L., has been introduced from 
overseas. Many species have declined because of 
habitat loss, and some are listed as threatened. 


Most urbanisation in Australia is on the coast, 
and increasing intensive recreational activity 
coupled with increasing urbanisation threat- 
ens many butterfly species, with exotic weeds 
and inappropriate fire regimes as major threats 
in remnant bushlands. Some species adapt to 
modified habitats and some species can use ex- 
otic plant species (New and Sands 2002). 

While species, such as the Small ant blue but- 
terfly Acrodipsas myrmecophila (Waterhouse 
and Lyell) that may be naturally rare have gone 
from the region (White 2003), others have lost 
so much habitat that they are classed as ‘conser- 
vation dependent’ because their continued ex- 
istence within the Melbourne region depends 
upon human management of their remnant 
habitats. The best example is the Eltham cop- 
per butterfly Paralucia pyrodiscus lucida Cros- 
by. This species is part of a complex tritrophic 
relationship that involves an appropriate food 
source (Bursaria spinosa Cav.) and an attendant 
ant (Notoncus sp.) which tends the larvae. How- 
ever, appropriate conditions for survival of the 
Eltham copper butterfly depend upon appro- 
priate understorey vegetation (fire dependent) 
(Canzano et al. 2007; New 2010). The survival 
of the Eltham copper butterfly within Greater 
Melbourne depends upon managing the small 
remnant patches on which it is currently known 
and trying to establish more adjacent habitat. 

Another lepidopteran of conservation con- 
cern is the Golden sun moth Synemon plana 
Walker, a species closely associated with tem- 
perate native grasslands in south-eastern 
Australia (New et al. 2007). This is a difficult 
species to study because its larvae have a long 
period underground feeding on plant roots, 
and adults emerge and live for a short period. It 
was considered a very rare species known from 
a small number of locations, but after more 
intensive survey effort, it is now known from 
more locations (Gilmore et al. 2008). This spe- 
cies presents us with a real dilemma: is it really 
in decline, or is it very difficult to survey, or has 
there actually been an increase in numbers over 
recent years? The Golden sun moth is posing 
a real conservation issue because it is found in 
the urban growth corridors to the north and 
west of Melbourne. To complicate matters fur- 
ther, there are indications that its larvae may be 
able to feed on the exotic weed Chilean Needle 
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grass Nassella neesiana (Trin. & Rupr.) Bark- 
worth (Braby and Dunford 2006). 

It must be remembered that butterflies are the 
best known group of our insects, and even with 
butterflies there are large knowledge gaps on 
the biology and distribution of many species. 
The state of knowledge with most other inver- 
tebrate groups is even worse. 

The future 

As we do not have detailed lists of native spe- 
cies that occur in the greater Melbourne region 
(nor do we have the expertise to identify many 
of the invertebrate groups if we are able to col- 
lect more specimens or even examine existing 
collections), the options to consider in con- 
serving Melbourne’s invertebrate biodiversity 
appear simple: 

• Conserve as large as possible patches of 
remnant habitats 

• Establish corridors for natural dispersal 
between remnant patches 

• Establish suitable invertebrate microhabitats 

• Plant endemic native species 

• Control current exotic pest invertebrates 

• Prevent incursions by exotic species (plants 
and animals) both from overseas and from 
other parts of Australia. 

While these may be simple guidelines in prin- 
ciple, they are enormous undertakings that will 
require large amounts of resources. 

These guidelines will be influenced by the 
location within the Melbourne region because 
the degree of human disturbance and the 
amount of large-scale remnant habitat varies 
across Melbourne. No doubt the larger areas 
of good remnants are found in Melbourne’s 
east, where woodlands and forests have been 
retained in water catchments and conserva- 
tion reserves. While urban encroachment to 
the southeast, north and west of Melbourne has 
involved urban growth corridors, urban devel- 
opment in the east has probably had more of a 
conservation theme than in the larger growth 
corridors. Consequently, the large urban cor- 
ridors have encroached into the native grass- 
lands and grassy woodlands. As the areas to the 
north, west and southeast of Melbourne were 
converted for agricultural use at an earlier stage 
in Melbourne’s history through wide scale veg- 
etation clearing, they would have a smaller pool 
of native invertebrates for recolonisation, and 


harbour more exotic plants and invertebrates. 
The coastal regions are also under increased 
pressures by development for recreation, so 
their situation is similar to that of the larger ur- 
ban growth corridors. 

We know that invertebrate biodiversity will be 
high within the greater Melbourne region. The 
question is whether we have the native species 
required to maintain essential ecosystem func- 
tions such as pollination, decomposition, con- 
trol of pests, etc. Consequently we cannot leave 
the invertebrates as a ‘black box’ and hope that 
it functions properly. We do need to learn more 
about the fauna and it is not too late to start to 
study the invertebrates of greater Melbourne in 
more detail. Remnant habitats are waiting to be 
studied and undescribed species await collec- 
tion. Collections (museums’ and naturalists’) 
are an important resource to provide more 
background material, but historical compari- 
son of the number of species with the present 
day should not be used because inadequate 
background information will invariably mean 
that more species will be found today. Inverte- 
brates are a very adaptive group and there could 
be large changes in species composition over 
time in response to environmental change. 
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Above: (L) St Andrews Cross spider. Photo by 
Anne Morton; (R) Heliotrope moth. Photo by Virgil 
Hubregtse. 

Below: Cricket. Photo by Anne Morton 
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Abstract 

The bird fauna of Melbourne has changed in many ways since the 19th century, and this paper documents 
some of these changes using Keartland’s paper as a benchmark for the 19th century, along with our own ex- 
perience for recent decades. Woodland birds declined substantially as woodlands were cleared in the 19th 
century, and several species became locally extinct. Farmland birds prospered and then declined as farmland 
was converted to housing. Some forest birds colonised gardens and parks as trees and shrubs matured through 
the 20th century. Planting of native shrubs has benefited some species such as Little Wattlebird, and complex 
competitive interactions between aggressive honeyeaters and other birds are involved in shaping the bird fauna 
and the ecosystem. Climate variability has played a role, with droughts encouraging waves of immigration. In 
recent decades there have been spectacular waves of colonising species from inland Australia (Galah, Sulphur- 
crested Cockatoo, Little Corella and Crested Pigeon), the eastern seaboard (Rainbow Lorikeet) and the western 
plains (Long-billed Corella), Introduced European birds declined substantially during the 1997-2010 drought. 
Conservation of native vegetation has been the main factor contributing to the high diversity still represented 
in Melbourne’s bird fauna. (The Victorian Naturalist 128 (5) 2011, 210-231) 

Keywords: urban birds; historical change; declining birds; colonisation; climate change 


Introduction 

In global terms Melbourne is a new city (first 
settled in 1836 and officially declared a city in 
1847) and it is now a large city, with a popula- 
tion of about 4 million people spread over ap- 
proximately 880 000 ha of land, of which about 
400000 ha have been urbanised. It occupies 
an area of fertile land in the temperate part of 
south-eastern Australia (38“ 45' S, 145“ E), and 
spreads from the sheltered coast of Port Phillip 
Bay to the nearby forested hills and valleys to 
the north and east and the volcanic grassland 
plains to the west (Fig. 1). Rainfall varies from 
>1200 mm in the Dandenong and Yarra Ranges 
to <400 mm in the dry volcanic plains to the 
west; hence a great variety of habitats are repre- 
sented in the current area of Greater Melbourne. 
Tire Yarra River and several smaller rivers flow 
from the hills to the bay, and the Yarra estu- 
ary was the initial focus of Eurasian settlement 
from 1836. The area was occupied by low den- 
sities of Aboriginal people of the Kuhn nation 
for many centuries. The current area of Greater 
Melbourne was estimated to support about 
29000 people in 1851 before the gold rush, and 
478000 in 1901 (McCarty and Schedvin 1978). 
Growth continued in the 20th century to ap- 
proximately 3 million in 1970 and then to the 


present level of a little over 4 million. Substan- 
tial changes in native vegetation have accompa- 
nied this population growth, with consequent 
changes in habitat for flora and fauna. Climate 
variations have also contributed to change, with 
droughts or dry periods recorded at various 
times, most recently from 1997 to 2010. 

This paper examines some of the changes in 
bird fauna that have accompanied these events. 
The primary brief was to use a specific docu- 
ment (Keartland 1900) as a benchmark for de- 
scribing changes from the late 19th century to 
what we now know in the early 21st century. 
George Arthur Keartland arrived in Melbourne 
as a two-year-old in 1848, and lived there till his 
death in 1926 (McEvey 1983). He worked as a 
compositor for The Age newspaper, and became 
an avid amateur birder and naturalist from the 
1880s, working with the Field Naturalists Club 
of Victoria and contributing to the formation of 
the Australasian Ornithologists Union (forerun- 
ner to Birds Australia, soon to be BirdLife Aus- 
tralia). He gained a reputation as a taxidermist 
and egg-collector, and contributed to two major 
inland expeditions. His 1900 paper gave an ex- 
cellent description of the birds of the Greater 
Melbourne district in the latter half of the 19th 
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Fig. 1. Map showing the Greater Melbourne area (green shading) 
bourne (red shading). 


the urbanised parts of Greater Mel- 


century, including changes that had become evi- 
dent to him and others during that period. 

Two main sources have been used for mod- 
ern information. One is the Atlas of Victorian 
Wildlife (soon to be relaunched as the Victo- 
rian Biodiversity Atlas). The other is the sum of 
personal observations by the authors (resident 
in or near Melbourne from 1973 to the present 
(RHL) and from 1963 (PWM)) and their col- 
leagues, including members of the main bird 
organisations (Birds Australia, Bird Observa- 
tion & Conservation Australia and the Victo- 
rian Ornithological Research Group). Some lit- 
erature also was consulted but a comprehensive 
literature review was not possible in the time 
available. Such a review would undoubtedly 
add detail but is not considered likely to alter 
the main conclusions from this paper. Some 
valuable sources of further data include ac- 
counts of birds in suburban gardens (Kloot and 
McCulloch 1980), changes over time at specific 
locations such as Emerald (Twaits 1982), Box 
Hill (Kloot 2000) and Long Forest (Hewish et 
al. 2006), distributions and habitats of birds 
in Melbourne (Aston and Balmford 1978) or 


Victoria (Wheeler 1967; Emison et al. 1987) 
and national distributions of birds from Atlas 
projects (Blakers et al. 1984; Barrett et al. 2003). 
Records from the Victorian Biodiversity At- 
las have been used as a secondary source, and 
would be worth examining in more detail. 

The paper also considers the likely causes 
of observed changes. Information on habitat 
use by individual species and the timing of 
observed changes can be used to distinguish 
whether changes are likely to be due to changes 
in habitat availability, competition from other 
species, or climatic events. 

Methods 

Information for 1850-1900 from Keartland 
(1900) 

Keartland provided narrative accounts for 185 
bird species for which he had personal experi- 
ence in the greater Melbourne area, drawing 
also on information from fellow naturalists 
from as long ago as the 1850s. These accounts 
were perused (after translating some archaic 
names) to see if the comments could apply in 
modern times (suggesting that populations may 
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have been stable, or to have varied in propor- 
tion to available habitat). Any deviations were 
highlighted and classified into a number of 
groups (species that appear to have increased or 
decreased markedly since that time). Changes 
observed by Keartland and his colleagues in the 
latter part of the 19th century were also noted. 
For many species, Keartland provided valuable 
ecological information, while for a few others 
he frustratingly provided just a description of 
their appearance or behaviour, limiting useful 
comment on any change in status. In a very few 
cases, some doubt may remain about whether 
the species were correctly identified or actu- 
ally recorded in the Melbourne area: attention 
is drawn to those few cases. Information from 
Keartland (1900) also was compared to the lists 
and notes of birds in the Box Hill district from 
1895 to 1899 (by Robert Hall, as collated and 
summarised by Kloot [2000]). Hall’s observa- 
tions lend support to some of the more interest- 
ing observations of Keartland. 

Recent information 1973-2011 

Personal experience was used as the main 
source of recent information, based on obser- 
vations by the authors and colleagues from the 
mid-1960s to 2011. During this time RHL lived 
in Parkville (1973-75), Gippsland (1975-77), 
Coldstream (1977-79), Emerald (1979-87) and 
Viewbank (1987-2011), working out of Hei- 
delberg from 1986 and making observations 
widely, but especially near his home, close to 
the confluence of the Plenty and Yarra Rivers. 
PWM lived in Mentone from 1963 to 1974, and 
then in the Heidelberg area for the rest of the 
period apart from two years at Diamond Creek 
(1979-1981). A distillation of information from 
fellow birders was also used, including reports 
in the periodicals of the major bird societies and 
our own research compilations (e.g. Menkhorst 
1976). Data were examined from the Atlas of 
Victorian Wildlife, to give a picture of report- 
ing rates for each species over recent years. 

Changes and trends 

Three primary periods of change could be iden- 
tified from this process: 1850-1900 (as report- 
ed by Keartland 1900 and Hall [Kloot 2000]); 
1900-1970S (comparing their observations 
with those at the start of the modern period) 
and 1970s to 201 1 (from recent observations). 


Results 

Keartland’s list of species is quite similar to the 
list that would be made in modern times, by an 
observer focusing on bush-birds and not visit- 
ing special habitats for shorebirds or seabirds. 
But clearly there have been some major changes 
in abundance, and some species are now absent 
or extremely rare (notably Australian Bus- 
tard Ardeotis australis, Superb Parrot Polytelis 
swainsonii. Masked Owl Tyto novaehollandiae. 
Eastern Grass Owl Tyto longimembris. Brown 
Treecreeper Climacteris picumnus. Crested 
Bellbird Oreoica gutturalis. Grey-crowned Bab- 
bler Pomatostornus temporalis, White-browed 
Babbler Pomatostornus superciliosus. Regent 
Honeyeater Anthochaera phrygia and Fuscous 
Honeyeater Lichenostomus fuscus). There also 
have been gains, but some of them may be due 
to increased observer activity and expertise (and 
focus on shorebirds and seabirds) rather than 
real changes. Keartland did not deal explicitly 
with introduced birds, but he mentioned the 
introduction of sparrows and it seems that his 
choice not to discuss them further could have 
been due to a philosophical position or edito- 
rial policy. The main changes in abundance are 
considered below by period of change. 

Possible errors or records that need to be 
checked 

Just a few of Keartland’s records seem discord- 
ant with what is currently known of the species, 
and further investigation is needed to establish 
their accuracy. This implies no disrespect to 
Keartland and his colleagues, who were work- 
ing without field guides and other modern 
tools such as sophisticated optics, but did make 
frequent use of a shotgun. In this paper, the fol- 
lowing four cases will be disregarded: 

• Keartland mentions two species of small 
penguin (as Little Penguin Eudyptula minor 
and Fairy Penguin Eudyptula undina), which 
are no longer differentiated. 

• Spotted Nightjars Eurostopodus argus inhabit 
the arid north-western parts of Victoria, 
and nightjars in Melbourne are much more 
likely to have been White-throated Nightjars 
Eurostopodus mystacalis. 

• Orange-bellied Parrots Neophema chrysogaster 
are extremely rare, and found mainly in coastal 
habitats and not in the breeding season (as 
they breed in Tasmania). Keartland recorded 
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them (as ‘Blue-banded Grass Parrot Euphema 
chrysogaster) in large flocks near Melton in 
spring and as scattered pairs throughout the 
year all round Melbourne. These are more 
likely to have been Blue-winged Parrots 
Neophema chrysostoma (not mentioned by 
Keartland). 

• Marsh Sandpipers Tringa stagnatilis are 
regular visitors to saline wetlands near the 
coast of Port Phillip Bay, where they occur 
with a range of other migratory shorebirds. 
Keartland records ‘solitary birds of this species 
on the margins of the lagoons at Heidelberg’, 
and mentions no other migratory shorebirds 
except for Latham’s Snipe Gallinago hardwickii. 
His Marsh Sandpipers are more likely to have 
been Common Greenshank Tringa nebularia. 
Wood Sandpiper Tringa glareola or Common 
Sandpiper Actitis hypoleucos that are much 
more likely to be seen ‘as solitary birds’ than 
are Marsh Sandpipers. A number of common 
migratory shorebirds that sometimes visit 
freshwater wetlands are also candidates 
such as the Sharp-tailed Sandpiper Calidris 
acuminata but these species are almost 
invariably in flocks. 

The following records deserve further scrutiny 

but are accepted provisionally in this paper: 

• Records of Masked Owl and Eastern Grass 
Owl may well be correct, and both species 
have been seen near Melbourne in recent 
years; however, both can be confused with 
Eastern Barn Owl Tyto javanica and it would 
be reassuring to have more information about 
the records, especially the reference to ‘large 
numbers’ of Eastern Grass Owl. We note that 
Hall also listed both these species in the Box 
Hill area (Kloot 2000), and Wheeler (1967) 
mentioned a minor invasion of Eastern Grass 
Owl in winter 1905. 

• Keartland’s records of Superb Parrot (as 
‘Barraband’s Parrakeet Polytelis barrabandi) 
and White-browed Babbler are both 
surprising as these species are now confined 
to dry forests north of the Great Dividing 
Range. However, they are quite distinctive 
birds and unlikely to be mistaken: they appear 
to have suffered genuine range contractions, 
ft is unfortunate that no details were provided 
about the status of White-browed Babblers, 
although earlier papers give specific records 
for Long Forest and Toolern Vale (Hewish 
et al. 2006). Keartland’s records of Superb 


Parrots were based on hearsay rather than 
personal observation, but they are quite 
specific, stating that the species was ‘at one 
time very common in the vicinity of Keilor 
and Heidelberg’, but had ‘quite disappeared 
of late years, the only specimens shot being 
escaped cage pets’. 

Increases or fluctuations 1850-1900 
Keartland considered that Australian Magpies 
had ‘become very numerous since they enjoyed 
the protection of the Game Act’. He also said 
that a number of Fuscous Honeyeaters had 
‘lately arrived’ in the Melton forests and in the 
past two years (1898-1900) Purple-crowned 
Lorikeets Glossopsitta porphyrocephala had ap- 
peared ‘in considerable numbers in our parks 
and gardens’. More surprisingly, he reported 
that Cicadabirds Coracina tenuirostris (‘Jar- 
dine’s Campephaga Campephaga jardinii’) had 
appeared near Melbourne ‘within the last few 
years’. The last three observations may be exam- 
ples of erratic irruptions rather than trends. 

Keartland identified no other species that 
increased over this period, though intro- 
duced species would clearly be in that cat- 
egory. He commented on the erratic spring 
arrival of White-browed Woodswallows Arta- 
mus superciliosus and Masked Woodswallows 
A.personatus, considered harbingers of hot 
summers: similar comments could be made in 
modern times. More surprisingly, he reported 
a temporary influx of ‘a great many’ Eastern 
Grass Owls in about 1890, during a mouse 
plague. 

Decreases 1850-1900 

In his introduction, Keartland lamented the 
denudation of native vegetation within 30 km 
of Melbourne, and highlighted five bird spe- 
cies that had declined markedly since 1850. 
These were ‘Bronzewing Pigeons’ following the 
destruction of the tea-tree (presumably Brush 
Bronzewing Phaps elegans); Little Lorikeet 
Glossopsitta pusilla and Regent Honeyeater as 
Red Gum and Box forests were used for fire- 
wood; Rainbow Lorikeet Trichoglossus haema- 
todus (from forests generally) and Australasian 
Bittern Botaurus poiciloptilus (whose booming 
notes were ‘listened for in vain, presumably at 
wetlands where they had been heard calling 
previously). 
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Keartland also mentioned recent decreases 

for many other species, and considered that the 

following 19 species had declined: 

. Common Bronzewing Phaps chalcoptera 
(becoming rare as much hunted; disappeared 
from immediate vicinity of city but a few still 
seen at Melton and Beveridge); 

• Brush Bronzewing (becoming rare with loss 
of tea-tree habitat, but ‘occasionally odd birds 
are shot at Mordialloc and Cheltenham’); 

. Australasian Bittern (odd birds occasionally 
shot near lagoons in vicinity of Heidelberg); 

• Black Kite Milvus migrans (previously 
common at slaughter yards); 

• Brolga Grus rubicunda (rare near Bulla, 
previously shot in 1 860s at Fairfield Park); 

• Australian Bustard (‘frequently seen during 
the spring and summer months on the open 
plains of Keilor and Werribee’); 

• Yellow-tailedBlack-CockatooCa/yptorfiyncfiMS 
funereus (common along the Yarra in the 
1850s, e.g. at Heidelberg, but subsequently 
confined to the Dandenong Ranges); 

• Gang-gang Cockatoo Callocephalon fimbriatum 
(becoming scarce as much sought [presumably 
as specimens or pets], easily shot but 
occasionally seen ‘as near as Oakleigh’); 

• Rainbow Lorikeet (at one time very 
numerous near Melbourne, e.g. in Blue Gums 
of Parliament House, but now very scarce; 
not common since March 1874 when they 
destroyed nearly all the ripe pears in gardens 
at Dandenong); 

• Little Lorikeet (very numerous a few years 
ago near Oakleigh, but now scarce); 

• Superb Parrot (said to be at one time very 
common near Keilor and Heidelberg, but then 
disappeared except for escaped cage-birds); 

• Swift Parrot Lathamus discolor (‘at one time 
very common; these birds are now seldom 
seen; a few years ago specimens were secured 
near Brighton’); 

• Azure Kingfisher Ceyx azureus (previously 
conspicuous along the Yarra and Plenty 
Rivers, but ‘has become very rare’); 

• Satin Bowerbird Ptilonorhynchus violaceus 
(‘still found in the Morang district although 
immense numbers of them have fallen victim 
to rabbit poison’); 

• Yellow- rumped Thornbill Acfl«f/i;'za chrysorrhoa 
(numerous in garden plots until sparrows 
were introduced); 

• Regent Honeyeater (‘at one time very 


numerous near Melbourne but now extremely 
scarce’) 

• Noisy Friarbird Philemon corniculatus (‘now 
rare near Melbourne, but a few pairs still 
construct their stringybark nests and rear 
their broods at Whittlesea’); 

• Grey Currawong Strepera versicolor (‘now 
somewhat rare’); 

• Tree Martin Petrochelidon nigricans (‘at one 
time very numerous in what is now known as 
Clifton Hill; ...still numerous at Heidelberg 
and the Plenty River’). 

Some of these changes (increases and decreas- 
es) may have involved cyclical changes in abun- 
dance or erratic irruptions rather than long- 
term trends, especially with respect to species 
that are known to be nomadic (e.g. lorikeets 
and some honeyeaters). 

Increases 1900- 1970s 

A few species seem to have increased between 
1900 and the 1970s: 

• Kelp Gulls Larus dominicanus were first 
seen in Victoria in 1954, in Port Phillip Bay 
(Wheeler 1967). By the 1970s low numbers 
had become regular near Port Phillip Heads 
(and a few pairs bred annually on Seal Rocks 
in Western Port). However, the species 
remains extremely rare in the metropolitan 
area. 

• Fan-tailed Cuckoos Cacomantis flabelliformis 
were described by Keartland as less common 
than Pallid Cuckoos, and generally confined 
to hilly country. By the 1970s the species had 
become common in a range of forest habitats, 
including in the lowlands along the Yarra 
River. 

• Bell Miners Manorina melanophrys were 
described by Keartland as mainly inhabiting 
Gippsland, but they were ‘occasionally met 
with at Ringwood and Bayswater’. Colonies 
had become established in many parts of 
eastern Melbourne and the nearby ranges and 
river valleys by the 1970s (McCulloch and 
Noelker 1974). 

• Little Wattlebirds Anthochaera chrysoptera 
were described by Keartland as very numerous 
in coastal tea-tree from Brighton to Schnapper 
Point, but seldom seen far inland. In the 
1970s the species was still mainly coastal (e.g. 
at Mentone always in the tea-tree and banksia 
belt), but had begun to expand into various 
suburban habitats away from the coast, where 
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lots of proteaceous shrubs had been planted, 
for example the grounds of Monash University 
Clayton Campus. 

• Red Wattlebirds Anthochaera carunculata 
were described by Keartland as ‘still 
plentiful at Clayton and Melton, where they 
congregated in flocks during winter’, despite 
being occasionally killed as game; he also 
described them as extremely wary. Clearly, 
Red Wattlebirds were somewhat local in those 
days, whereas they are now very common and 
widespread in Melbourne gardens (Kloot and 
McCulloch 1980), 

Several waterbirds appeared to be quite scarce 
in Keartland’s time, at least in part because 
they were widely shot. For example, Australian 
Wood Duck Chenonetta jubata were reported 
to be frequent at just two sites, Whittlesea and 
Melton, and their flesh was said to be highly 
esteemed. Chestnut Teal Anas castanea were 
said to be ‘shot at Carrum’ with no mention 
of other locations. Eurasian Coot Fulica atra, 
Australian Wood Duck, Chestnut Teal, Pink- 
eared Duck Malacorhynchus membranaceus 
and Black-winged Stilt Himantopus himantopus 
all appear to have increased substantially since 
1900, and the first three are now common in 
many wetlands in the Melbourne area. Con- 
struction of new freshwater wetlands, as well 
as tighter hunting controls, may have helped 
these species. Keartland mentioned that flocks 
of Straw-necked Ibis Jhreskiornis spinicollis vis- 
ited Melbourne in summer during ‘immense 
flights of grasshoppers’, but in modern times the 
species can be found more often, and not only 
when there are abundant grasshoppers. Keart- 
land made no mention of Australian White Ibis 
T. molucca or either species of spoonbill Platalea 
spp., and now all can be found quite often in and 
near Melbourne, with Australian White Ibis 
breeding regularly at Healesville and in con- 
structed wetlands below the Westgate Bridge, 

Decreases 1900- 1970s 

Many species appear to have decreased between 
Keartland’s time and the early 1970s. The main 
examples are listed below: 

• Brown Quail Coturnix ypsilophora were 
described by Keartland as being locally 
distributed all year ‘on the grassy margins of 
creeks or damp, swampy flats’. He noted that 
in winter they fed ‘largely on clover and other 
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vegetable food, which adds to the delicacy of 
their flesh’. By 1970 the species was virtually 
absent from the Melbourne area, though 
populations persisted near Laverton (Point 
Cook) and on the Mornington Peninsula. 

• King Quail Excalfactoria chinensis were said 
to be ‘generally found in damp, swampy 
localities’, where their habits were similar to 
those of Brown Quail, The species must have 
declined rapidly as it was absent from the 
Melbourne area for most of the 20th century, 
with the few records generally considered 
to refer to escaped cage birds. The species 
became rare throughout Victoria, with most 
records coming from wet heaths in the 
Grampians, Wilsons Promontory and East 
Gippsland. By the 1970s the only population 
known to persist in Victoria was on French 
Island, and that remains the case in 2011 
despite occasional records elsewhere. 

• Musk Ducks Biziura lobata were said to 
occur ‘along the coast-line from Brighton 
to Mornington’, where ‘many of these birds 
may be seen resting placidly on the water or 
diving to avoid a passing boat’. The species 
is now scarce along this north-eastern shore 
of Port Phillip Bay, although many can be 
seen further west off Williamstown, and high 
numbers gather at the Western Treatment 
Plant and adjacent coasts. 

• Australasian Gannets Moms serrator were 
often said to be seen fishing, by observers in 
excursion steamers in Hobson’s Bay (i.e. Port 
Melbourne). The species is still common in 
Port Phillip Bay, where a few hundred pairs 
now breed on five navigation structures in the 
southern half of the bay, including the jetty at 
Point Wilson. Occasional birds can be seen 
in Hobson’s Bay but the species now makes 
less use of the inner part of Port Phillip than it 
apparently did in Keartland’s time. 

• Great Cormorants Phalacrocorax carbo were 
said to ‘frequent the Bay, the Yarra and the 
lakes in our reserves’ in high numbers, whereas 
Little Black Cormorants Phalacrocorax 
sulcirostris were only ‘occasionally seen at 
Heidelberg and other places along the course 
of the Yarra’. Both species still occur, but in 
modern times Great Cormorants are unlikely 
to be seen in high numbers, whereas flocks 
of hundreds of Little Black Cormorants can 
often be encountered in the Bay, with lower 
numbers locally on wetlands. 
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• Purple Swamphens Porphyria porphyria were 
said to ‘frequent all the lagoons and swamps in 
the vicinity of the Yarra, from Princes Bridge 
upwards’. By the 1970s the species was no 
longer found as far downstream as the Princes 
Bridge, although it remained common on 
most vegetated wetlands at greater distance 
from the Central Business District (upstream 
along the Yarra River from Ivanhoe and also 
along the coast). 

• Buff-banded Rails Gallirallus philippensis 
were described as ‘showy waders, found on 
the margin of almost every sheet of water near 
Melbourne’. By the 1970s they had become 
less numerous or more shy: few people would 
describe them as ‘showy’ in modern times. 
However, they remain common though 
cryptic on most vegetated wetlands in the 
Melbourne area, so the change may have been 
in behaviour rather than numbers. 

• Keartland stated that the open plains of Keilor 
were frequented by Australian Bustards. For 
most of the 20th century, bustards could no 
longer be found within 350 km of Melbourne. 
He used the past tense for this and some other 
species (e.g. Banded Lapwing) that still occur 
there, so it is not clear if he was reporting a 
decline during his period of observation, but 
it is certain that the species subsequently has 
become locally extinct. 

• Bush Stone-curlews Burhinus grallarius were 
said to be ‘found in pairs in open forest’. 
By the 1970s they had become extremely 
rare in southern Victoria, and absent from 
Melbourne. Just a few birds may persist south 
of the Divide, as there have been more recent 
records from the Bellarine Peninsula and 
Melbourne suburbs (a lone vagrant on a golf 
course in 2010). 

• Red-necked Avocets Recurvirostra 
novaehollandiae were said to ‘frequent the 
Carrum swamp, and the mouth of the Yarra’ 
in the late 1800s. They no longer occur at 
these sites, but substantial non-breeding 
flocks occur at artificial wetlands near 
Werribee (Western Treatment Plant) and 
Carrum (Eastern Treatment Plant), with low 
numbers occasionally elsewhere. So perhaps 
this represents a shift in favoured locations 
rather than a decline. In the 1960s there were 
breeding records from wetlands near Lara, 
whereas the species is no longer known to 
breed in the Melbourne area. 


• Plains-wanderers Pedionomus torquatus were 
described by Keartland, with some detail 
about behaviour and nest sites, so evidently 
it was not as rare as it is now, though he said 
nothing about its distribution. In the 1970s 
the species was still believed to persist in 
grasslands west of Melbourne, though there 
were few recent records. 

• Little Button-quail Turnix velox (‘swift flying 
Turnix’) were said to be mainly inhabitants 
ot ‘the arid plains of northern Australia’, 
but occasionally migrated south ‘in great 
number, when driven from their home in 
the north by seasons of protracted drought’. 
It is unfortunate that these big influxes 
remain poorly documented. Occasional birds 
continued to be reported in southern Victoria, 
but there have been no further reports of 
high numbers. There does not seem to be an 
identification issue, as plausible text is also 
given for other quail species including the 
one that is now most common (Stubble Quail 
Coturnix pectoralis). 

• Galahs Eolophus roseicapillus were said to be 
non-breeding winter visitors in ‘large flocks’ to 
the Broadmeadows and Bulla districts in the 
late 1800s, but by the 1970s they had become 
rare near Melbourne and generally less 
common in southern than northern Victoria 
(Wheeler 1967). [They have subsequently 
increased greatly, see below.] 

• Laughing Kookaburras Dacelo novaeguineae 
were described by Keartland as numerous all 
round Melbourne, ‘frequenting all the parks 
and gardens where they make havoc with the 
goldfish in the lakes’. They remain widespread 
but have become scarce in inner city parks, 
although they may be re-occupying some 
(e.g. the Fitzroy Gardens, where they nest in a 
palm tree where fronds have been excised). 

• Brown Treecreepers were apparently 
common in Keartland’s time: he described 
them as ‘one of the tamest birds in the forest’. 
Unfortunately, he then proceeded to describe 
their behaviour and said nothing about their 
distribution. He used them as a benchmark 
for describing White-throated Treecreepers 
Cormobates leucophaea, which he said were 
‘frequently found in hilly country’, the obvious 
implication being that Brown Treecreeper 
was the more common ‘default’ species in the 
lowlands. The species was also recorded in 
the late 1800s in the Healesville-Warburton 
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area (Anon. 1891) and at Box Hill by Robert 
Hall (Kloot 2000). Brown Treecreepers 
are now rare in the Melbourne area, and 
essentially confined to the remaining box- 
ironbark forests to the south-west (Brisbane 
Ranges, Long Forest and their environs), and 
they have continued to decline in those areas 
(Hewish et al. 2006). 

• Satin Bowerbirds were said to be ‘still found 
in the Morang district although immense 
numbers of them have fallen victim to rabbit 
poison’. Oddly, Keartland made no mention 
of them damaging fruit crops, although he 
laid that charge on many other species. The 
species continued to decline and by the 1970s 
was rare close to Melbourne, with the closest 
populations being near Hoddles Creek and 
Healesville. 

• Superb Fairy-wrens Malurus cyaneus were 
very common in heartland’s time, being 
found in ‘nearly every hedge or patch of scrub 
around Melbourne’: he describes a brood 
hatched in Parliament Reserve in 1898. In 
the 1970s the species remained common on 
the outer fringe of Melbourne, along the Yarra 
River and in some of the larger city parks, but 
could not be described as ubiquitous. 

• Southern Emu-wrens Stipiturus malachurus 
were described by Keartland as ‘active among 
the short heath and coarse grass at Oakleigh 
and Bayswater’. They had disappeared from 
those locations by the 1970s, but could still 
be found in heathy woodland and swampy 
watercourses in the foothills of the Dandenong 
Ranges, e.g. near Yellingbo, Gembrook and 
Beaconsfield. 

• Pilotbirds Pycnoptilus floccosus were found 
in Bayswater according to Keartland, and 
that was the only location he knew for them: 
he once saw one being eaten by a Southern 
Boobook Ninox novaeseelandiae. Hall also 
recorded them at Box Hill (Kloot 2000). By 
the 1970s the species had disappeared from 
all such middle suburbs but proved to be 
quite common at higher elevations in the 
Dandenong and Yarra Ranges (where it had 
probably always been). 

• Striated Fieldwrens Calamanthus fuliginosus 
were said to be numerous on sandy heaths 
of the Oakleigh district, where they are no 
longer present. From the 1970s, the species 
was confined mainly to coastal saltmarsh, 
with perhaps just a few persisting in grassy 


habitats further inland (e.g. Twaits 1982 
referred to occasional records near Yellingbo 
and Cardinia). 

• Speckled Warblers Chthonicola sagittata were 
said by Keartland to be ‘generally found in 
the open forest’. They are no longer found 
within Melbourne, though some persist in 
dry forest to the west (e.g. Long Forest and 
You Yangs); some may have persisted in dry 
forest near Whittlesea and Warrandyte into 
the 1970s or 1980s. 

• Yellow-rumped Thornbills were described by 
Keartland as ‘still very common a few miles 
from Melbourne’, despite the decrease noted 
in suburban gardens when sparrows were 
introduced. In the 1970s they remained 
common in farmland outside Melbourne, 
and in patches of remnant farmland within 
Greater Melbourne, but had clearly declined 
greatly as farms gave way to housing. 

• Singing Honeyeaters Lichenostomus virescens 
were described as being ‘fairly numerous 
among the casuarinas at Werribee’. By the 
1970s the species was virtually unknown 
in Melbourne, with the nearest populations 
being on the ocean coasts of the Bellarine 
and Mornington Peninsulas. The species 
has expanded back into coastal parts of 
Melbourne since the 1970s. 

• Spiny-cheeked Honeyeaters Acanthagenys 
rufogularis were apparently quite common 
winter visitors to Melbourne in the late 1800s: 
Keartland wrote that ‘during the winter 
months they become very tame and frequent 
the most popular reserves in the city’. This 
no longer happens, though they continue 
to be winter visitors to nearby towns such 
as Bacchus Marsh (M Hewish pers. comm.) 
and there are resident populations on the 
Bellarine and Mornington Peninsulas: the 
latter may be newly established. 

• White-fronted Chats Epthianura albifrons 
were said to favour ‘dried swamps and sandy 
heathy country’. These habitats have become 
rare in Greater Melbourne where the species 
is now confined mainly to coastal saltmarsh 
and to some wetlands and associated pasture 
beyond the city fringe, as well as limited dune 
habitats and golf courses near the coast. 

• White-naped Honeyeaters Melithreptus 
lunatus were said to be common among 
eucalypts in Studley Park. The species is now 
rarely seen in inner-city parks although it 
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remains common in reserves with remnant 
eucalypt forest in the outer suburbs (e.g. 
Warrandyte). 

• Noisy Friarbirds declined during Keartlands 
time but a few pairs continued to nest near 
Whittlesea. The decline evidently continued 
and by the 1970s the species was just a rare 
vagrant to Melbourne, occurring mainly 
north of the Divide (e.g. in the Goulburn 
Valley). 

• Grey-crowned Babblers were evidently quite 
common, as Keartland wrote about their 
arresting’ antics and notes but said nothing 
about their distribution. By the 1970s they 
were virtually absent, with just a few persisting 
on the Mornington Peninsula, at Canons 
Creek in Western Port, Mordialloc and at a 
golf-course near Koo-wee-rup: vagrants were 
also reported near Emerald. 

• White-browed Babblers were also described 
but nothing was said about their distribution. 
The species is known to have been resident 
in the Long Forest near Melton to at least 
the 1940s (Hewish et al. 2006), but no longer 
occurs south of the Great Divide (Emison et 
al. 1987). Hewish loc. cit. et al. (2006) report 
that Keartland (1892) also recorded Chestnut- 
crowned Babblers Pomatostomus ruficeps at 
Long Forest, an extremely implausible record, 
but he did not persist with that claim in his 
paper of 1900. It seems likely that he used 
the term ‘chestnut-crowned’ to differentiate 
White-browed Babblers from the lighter- 
crowned Grey-crowned Babblers. 

• Spotted Quail-thrush Cinclosoma punctatum 
were said to ‘prefer rocky country or dense 
scrub’, and to be ‘common at Bayswater, near 
the Dandenong Ranges’. By the 1970s they had 
disappeared from Melbourne suburbs, with 
just a few persisting east of the Dandenong 
Ranges (in Bunyip State Park, R Loyn unpubl. 
and E McNabb pers. comm.) and on dry 
ridges in and near Kinglake National Park 
(D Rogers, pers. comm.), as well as in the 
Brisbane Ranges far to the south-west. 

• Cicadabirds Coracina tenuirostris are currently 
scarce summer visitors to the forested ranges 
east and north of Melbourne, and there has 
been no repeat of the influx noted in the late 
19* century. This may be an example of an 
erratic irruption rather than a trend. 

• Rufous Whistlers Pachycephala rufiventris 
were described as ‘abundant along the banks 


of the Yarra and Plenty Rivers.’ In the 1970s 
they remained fairly common summer visitors 
but hardly abundant. 

• Crested Bellbirds were reported by Keartland 
as ‘occasionally heard in the Melton district’. 
They continued to be reported very rarely 
at Long Forest into the 1970s (Hewish et al. 
2006), but had clearly declined substantially. 

• Olive-backed Orioles Oriolus sagittatus were 
said to be ‘common all around Melbourne’, and 
‘very destructive amongst soft fruit especially 
mulberries’. They remain fairly common 
summer migrants in large reserves and 
along the Yarra River, and sometimes enter 
gardens to eat soft fruit including mulberries. 
However, Keartland’s description would be a 
gross exaggeration of their recent status, and 
they appear to have declined substantially. 

• Leaden Flycatchers Myiagra rubecula were 
described by Keartland as ‘found in the 
Ringwood and Croydon districts’. They no 
longer occur there, except as scarce passage 
migrants, but continue to be summer visitors 
to dry forest further from the suburbs. 

• Restless Flycatchers Myiagra inquieta were 
described by Keartland as ‘numerous at 
Melton and ITeidelberg’. By the 1970s they had 
disappeared from Heidelberg but continued 
to be present in dry forest west and north of 
Melbourne. 

• Jacky Winters Microeca fascinans were 
described by Keartland with no comment 
about local status, perhaps suggesting that 
they were fairly widespread. The species 
is now rare near Melbourne, and found 
regularly only in the dry forests to the south- 
west, notably the Brisbane Ranges, You Yangs, 
Long Forest (where Hewish et al. 2006 report 
continuing declines) and in some open forests 
in the foothills of the Dandenong Ranges. 

• Hooded Robins Melanodryas cucullata were 
described by Keartland as being found ‘at 
Clayton, Oakleigh, Melton and Bayswater’, 
mainly in open country or ‘burnt land’. They 
no longer occurred at these sites in the 1970s, 
but persisted in some heathy woodland 
further east (near Gembrook and Yellingbo) 
and in dry woodland further west in the You 
Yangs and Brisbane Ranges. Hewish et al. 
(2006) report that they remained common 
in Long Forest and Toolern Vale to the 1960s, 
but no longer occur there. 

• Tree Martins must have continued their 
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decline, because by the 1970s they had become 
rare in Heidelberg (Warringal Conservation 
Society 1981) where they were still common 
in Keartland’s time. They continue to occur 
in Melbourne mainly as passage migrants and 
breed in a wide range of forest types beyond 
the suburbs. The species has also declined in 
Perth in recent years (Abbott 2009). 

• Bassian Thrushes Zoothera lunulata were said 
to be ‘most plentiful in the ti-tree scrubs of the 
Mordialloc district and along the Dandenong 
Creek’. They are now rare visitors to such 
areas and essentially confined to wetter forest 
at higher altitude, including the Dandenong 
Ranges. Occasional birds continue to appear 
in Melbourne suburbs at lower altitude (e.g. 
Heidelberg, and the Royal Botanic Gardens in 
South Yarra). 

• Red-browed Finches Neochmia temporalis 
were described by Keartland as the most 
common finch, and he described ‘large flocks 
at Heidelberg, feeding on the grass seed found 
on the river flats’. They remain the most 
common native finch, and in the 1970s flocks 
could still be found at Heidelberg although 
they rarely exceeded ~15 birds, so it seems 
that some decline had occurred. 

• Diamond Firetails Stagonopleura guttata were 
said to be found ‘in open forest at Melton, 
Oakleigh and Yan Yean’. By the 1970s they 
had disappeared from all those sites, but still 
occurred in open forest further south-west in 
Long Forest, the You Yangs and the Brisbane 
Ranges. 

Increases 1970s to 2011 

Many species have increased dramatically in 
Melbourne since the 1970s, including conspicu- 
ous species such as parrots. Indeed, there seem 
to have been several waves of colonisation by 
granivorous or nectivorous birds, with at least 
one added to the list of common resident spe- 
cies every decade (Galah Eolophus roseicapillus 
in the 1970s, Sulphur-crested Cockatoo Caca- 
tua galerita in the 1980s, Long-billed Corella 
Cacatua tenuirostris and Little Corella C. san- 
guinea in the 1980s and 1990s, Rainbow Lori- 
keet in the 1980s and Crested Pigeon Ocyphaps 
lophotes in the late 1990s and 2000s). Several 
other species increased to a lesser extent and all 
these changes are documented further below. 

• Brown Quail have increased in number 
south-west of Melbourne, expanding from 


Point Cook to Point Wilson. Occasional birds 
have also been found in reserves within the 
city, e.g. at Banyule Flat. 

• Common Bronzewings have increased in 
many parts of Melbourne where there is open 
native forest, especially along the Yarra River. 
They have become familiar and tame in parks 
from Healesville through Warrandyte and 
Heidelberg to Yarra Bend, whereas in the 
1970s they were extremely rare in the middle 
suburbs. They have benefited from plantings 
of Silver Wattle Acacia dealbata, the seed of 
which forms a favoured food source. 

• Crested Pigeons were occasionally seen in 
Melbourne in the 1970s, and were often 
dismissed as possible escapees (e.g. pairs 
were seen in Parkville, perhaps escaped from 
Melbourne Zoo). In the late 1990s the reports 
suddenly proliferated and the species is now a 
very common bird in most suburbs, inhabiting 
open areas where they feed from sports ovals 
and other open grassland. Groups of up to 
a dozen or so are often seen perching on 
overhead wires close to suitable open habitat, 
just as Spotted Doves Streptopelia chinensis do 
in the more densely built-up areas. 

• Little Penguins Eudyptula minor began 
breeding at St Kilda in 1974, and the 
population increased to its current estimated 
level of 1200 adults (260-1- breeding pairs) 
(http://stkildapenguins.com.au) . Previously 
the species had been considered just a non- 
breeding visitor to this area. 

• Australasian Darters Anhinga novaehollandiae 
were rare near Melbourne in the 1970s. 
Small breeding populations established 
around several billabongs on the Yarra River 
floodplain in 1975 (Menkhorst 1976) and 
have become more or less permanent. 

• White-bellied Sea-Eagles Haliaeetus 
leucogaster were absent from Melbourne in 
the 1970s, when the nearest resident birds 
were on French Island in Western Port. Since 
then pairs have become established on large 
water storages in the Melbourne area (and 
at Lake Connewarre, south of Geelong). 
Transient birds are seen with increasing 
frequency around Port Phillip Bay. 

• Black Kites have colonised the Werribee area 
from the late 1 990s, after being virtually absent 
for more than a century, and several pairs 
now breed there. Wheeler (1967) described 
them as rare visitors to western Victoria, with 
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occasional irruptions (e.g. 1952). 

• Buft-banded Rails appear to have increased at 
many wetlands in the Melbourne area since 
the 1970s, often foraging on nearby grassland 
including parks and golf-courses. 

• Silver Gulls Chroicocephalus novaehollandiae 
are generally considered to have increased in 
number in the Melbourne area. They began 
nesting on Mud Islands in 1959 (Menkhorst 
et al. 1988) and several tens of thousands 
now breed there (Menkhorst 2010), many 
commuting to the Melbourne suburbs to 
forage. Silver Gulls also breed on flat roofs in 
inner bayside suburbs and at Frankston, and 
occasionally elsewhere (e.g. a solitary pair at 
Banyule Flat from 2009). 

• Pacific Gulls Larus pacificus were confined to 
the coastal fringe in the 1970s, but now flocks 
regularly visit a rubbish tip near Cranbourne, 
12 km inland. This may represent a small 
change in behaviour rather than an increase 
in numbers. The species remains more 
dependent on tidal habitats than most of the 
world’s gulls. 

• Yellow-tailed Black- Cockatoos were confined 
to wet or heathy forest in the 1970s, in the 
Dandenong Ranges and other extensive forest 
areas further out. Described as transient 
and rare along the Yarra Valley between 
Warrandyte and Ivanhoe in the mid-1970s 
(Menkhorst 1976), the species has steadily 
increased the frequency and regularity of 
visits. Flocks often feed on the cones of 
mature planted pine trees Pinus spp., and 
extract grubs from wattle trees Acacia spp. 
By the 1990s low numbers appeared resident 
in some of these areas (e.g. Warrandyte) and 
small flocks or family groups often visited 
other areas, especially in winter. By 2011 the 
size of these flocks had increased (up to 70- 
100 in middle suburbs) and pairs appeared 
to be resident and possibly breeding as far 
downstream as Heidelberg. In winter, flocks 
of up to 30 birds visit pine trees in inner-city 
Jolimont. 

• Gang-gang Cockatoos probably made 
increasing use of the suburbs over this period, 
as non-breeding visitors from late summer 
to early spring. Flocks of up to 20 were quite 
often encountered in the middle or outer 
eastern and northern suburbs in the 1990s 
and 2000s, feeding on seed from eucalypts 
and exotic plants such as Hawthorn Crataegus 


monogyna. VBA records showed a peak in 
2005-09, but the increase was not as marked 
as for the other cockatoo species. 

• Galahs were considered rare in Melbourne in 
the early 1970s, and records were sometimes 
dismissed as escaped cage-birds. However, 
pairs and small flocks became increasingly 
evident through the decade, often feeding 
from short grass on sports ovals. By the 1980s 
and 1990s they had become a common species 
in many suburbs, breeding in scattered River 
Red Gum Eucalyptus camaldulensis in open 
country such as farmland on the western 
fringe and parklands in middle suburbs 
such as Viewbank and Bundoora (but not in 
more densely treed habitats next to the major 
rivers). A southward movement had been 
noticed by Wheeler (1967), who described 
them as common especially in northern 
Victoria, and ‘becoming more common in 
southern districts’. They are still common, 
though numbers may have declined slightly 
in the 2000s. Flocks now tend to be small, 
and pairs are often seen flying long distances 
between feeding and nest or roost sites. They 
do not often associate with other cockatoos, 
and may have suffered in competition with 
them although they remain much more 
common than they were 40 years ago. 

• Long-billed Corellas inhabited south-west 
Victoria in the 1970s, >100 km west of 
Melbourne (Emison et al. 1987). In the 1980s 
low numbers began to be seen in Melbourne. 
By the 1990s they had become common, and 
flocks of up to 100 or more could be found in 
some suburbs, feeding from open grassland 
and nesting and roosting in large old River 
Red Gums. 

• Little Corellas were even more distant from the 
city in the 1970s, inhabiting the arid interior 
of Australia and usually coming no closer 
than the mallee in the north-west of the State, 
>400 km north-west of Melbourne (Wheeler 
1967). In the late 1980s low numbers began 
to be seen around Melbourne, and breeding 
populations became established in some 
places, especially near Healesville (possibly 
derived from escapees). They also colonised 
sites in country Victoria, e.g. Lake Mokoan 
in the north-east. In Melbourne the increase 
continued through the 1990s, and flocks of up 
to 400 could be found along the Yarra Valley, 
with resident populations in many suburbs. 
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e.g. Eltham and Viewbank. The two corellas 
sometimes associated with each other but 
more typically formed single- species flocks. 
Little Corellas tend to roost in large flocks 
in River Red Gums near water (as they do in 
inland and northern Australia). 

• Sulphur-crested Cockatoos were rare in 
Melbourne in the 1970s, though common in 
treed farmland nearby and along the Yarra 
River. A small population became established 
in the western foothills of the Dandenong 
Ranges near Ferntree Gully in the early 1980s: 
some believe they were derived from cage- 
birds which escaped during the 1983 fires. 
The species then increased rapidly, and was 
quite common by the end of the decade and 
through into the 2000s. They feed mainly in 
open country and typically nest in large old 
River Red Gums. They sometimes form flocks 
of >100 but are often seen feeding in loose 
groups, and appear less tightly gregarious 
than corellas. 

• Rainbow Lorikeets were rare in Melbourne 
in the 1970s (e.g. Menkhorst 1976), and a few 
birds in Parkville were often considered to be 
escapees from Melbourne Zoo. In the 1980s 
they proliferated explosively and are now one 
of the most common birds in most suburbs 
from the inner city to the edge of the forested 
ranges (but not in the ranges themselves). 
They often nest in River Red Gums along 
rivers and creeks, and feed widely from 
blossom and fruit in parks and gardens. The 
population is loosely linked to populations in 
southern Victoria and the eastern seaboard of 
Australia, which were originally continuous 
(Wheeler 1967). 

• Scaly-breasted Lorikeets Trichoglossus 
chlorolepidotus were virtually unknown in 
Victoria before the 1970s (they are not listed 
by Wheeler 1967), and were not recorded 
closer than south-eastern New South Wales, 
400 km to the east-north-east. Low numbers 
were recorded in Melbourne subsequently, 
and very small breeding populations appear 
to have become established mainly in the 
south-eastern suburbs, e.g. at Mt Eliza but 
also along the Yarra Valley where they arrived 
sometime after 1976 (not listed by Menkhorst 
[1976]). The species remains scarce and many 
people believe the local populations originate 
from escaped cage-birds. The scarcity of 
records in intervening habitat (Gippsland) 


lends credence to that idea, in contrast to 
the other increasing species which now have 
continuous populations across much of their 
Victorian range (though there has been a 
recent record at Lindenow in Gippsland). 

• Musk Lorikeets Glossopsitta concinna were 
erratic visitors to remnant eucalypt forest in 
the 1970s, but have increased in subsequent 
decades, with large flocks often visiting parks 
and gardens to feed on blossom and fruit. 
Their numbers continue to fluctuate seasonally 
and erratically, suggesting that there are both 
seasonal and irregular movements between 
the suburbs and perhaps more natural habitats 
elsewhere. 

• Australian King-Parrots Alisterus scapularis 
were confined to the ranges in the 1970s but 
have recently expanded into some suburbs 
(e.g. Monbulk, Eltham, Viewbank and 
Heidelberg), in very low numbers during the 
2000s: they are seen in gardens but also along 
the Yarra and Plenty Rivers where pairs have 
been found in suitable breeding habitat in the 
spring-summer breeding season. 

• Common Koels Eudynamys scolopacea are 
summer visitors to eastern Australia, with 
their normal range extending south to 
southern New South Wales. They are rare 
vagrants to Melbourne but numbers of records 
have been increasing, and the species is now 
reported almost annually from parks and 
large gardens in a range of suburbs, especially 
where there are mature planted Morton Bay 
Figs (the fruit of which they eat). This species 
seems to be a leader amongst a number of 
frugivorous species, including White-headed 
Pigeon Columba leucomela and Australian 
Figbird Specotheres viridis, whose ranges are 
extending south and west from southern 
NSW and eastern Victoria,. 

• Powerful Owls Ninox strenua were regarded 
as mysterious birds of the ranges at the start 
of this period, with just a few pairs known on 
the fringe of Melbourne (e.g. in Warrandyte 
and the Dandenong Ranges). Since then the 
number of suburban records has increased 
greatly, mostly in large parks or areas of 
native forest. Single birds have spent long 
periods in inner city parks such as the Royal 
Botanic Gardens (Menkhorst et al. 2005), and 
breeding pairs have been found at several sites 
along the Yarra River. 

• Brown Thornbills Acanthiza pusilla are 
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arguably Victorias most common bird, but 
in the 1970s they were scarce in Melbourne 
itself, being found only in native vegetation 
or large parks with plenty of shrub thickets. 
In the 1990s and 2000s they spread further 
into suburban gardens in many parts of the 
city, feeding and breeding in planted shrubs 
0 Davies and A Moorrees pers. comm.); 
however, the use of gardens by these birds 
has decreased recently in some suburbs (e.g. 
Viewbank). 

• Eastern Spinebills Acanthorhynchus 
tenuirostris were scarce in the suburbs in the 
1970s, though quite common in nearby forest. 
Since then they have become increasingly 
common in suburban gardens, mainly as 
non-breeding winter visitors from February 
or March to September. They usually occur as 
single birds, feeding from planted proteaceous 
shrubs and running a constant gauntlet 
between the attacks of larger honeyeaters (Red 
and Little Wattlebirds and Noisy Miners). 

• Singing Honeyeaters Lichenostomus virescens 
were rare in Melbourne in the 1970s, and 
the nearest resident population was on the 
Bellarine Peninsula. Since then they have 
become more common in coastal parts of the 
city, and small resident breeding populations 
have become established near the coast at 
Altona, Williamstown, the Mornington 
Peninsula and probably elsewhere: birds can 
often be seen in shrubs near coastal beaches 
(as was the case in Keartland’s day, at least 
near Werribee). 

• Bell Miners had become common in the 
eastern and northern suburbs of Melbourne 
by the 1970s, in scattered mobile colonies 
along rivers, in shrubby mixed-species forest 
and in parks and gardens with abundant 
eucalypts as in Blackburn. Real estate 
agents used their presence as a marketing 
tool (‘bellbird belt’ = ‘leafy suburb’). They 
continued their expansion into the early 
1980s, paradoxically moving into some drier 
forest during the dry years 1981-83. When the 
drought broke in 1983 there was a temporary 
redistribution and decline, and then the 
expansion continued in the 1990s and 2000s, 
with colonies establishing along the Yarra 
River downstream as far as the Royal Botanic 
Gardens, and further west at the Melbourne 
Zoo and in forest near Melbourne Airport 
at Tullamarine. The species also expanded 


its range into the Mornington Peninsula and 
the Western Port region. This continued 
until the drought broke in 2010, when once 
again there was a sudden decline, with many 
colonies disappearing along the Yarra River 
and in various Melbourne suburbs. Perhaps 
oddly, the new colonies in the Royal Botanic 
Gardens and the Melbourne Zoo persisted 
into 2011. Colonies of this species are always 
mobile, but these conspicuous changes reflect 
major changes in the total population in the 
Melbourne area. 

• Noi.sy Miners Manorina melanocephala 
have increased steadily during this period, 
colonising many suburbs (e.g. Heidelberg) 
where they were formerly scarce or absent. 
Tliey are now a dominant species in many 
lightly treed parks (e.g. Wattle Park) and 
gardens with scattered trees, and some have 
colonised inner city parks though numbers 
there remain quite low. (In Sydney and 
Brisbane, Noisy Miners have become common 
in parks and gardens throughout each city.) 

• Little Wattlebirds were locally distributed in 
the 1970s, mainly in coastal suburbs and some 
parks with many planted native species. Since 
then they have increased greatly, becoming 
the most common honeyeater species in many 
suburbs, especially where high numbers of 
Proteaceous shrubs have been planted. They 
often co-exist with Red Wattlebirds, despite 
the aggressive nature of both species, but 
over time one or other species usually tends 
to prosper at the expense of the other. Red 
Wattlebirds tend to succeed where eucalypts 
are abundant and Little Wattlebirds tend to 
succeed where shrubs dominate, although 
both species will readily feed from the 
blossoms of both eucalypts and shrubs. 

• Lewin’s Honeyeaters Meliphaga lewinii have 
always inhabited wet forests east of Melbourne, 
but since the 1980s they have expanded 
into similar habitats closer to Melbourne, 
including the Dandenong Ranges. 

• Scarlet Honeyeaters Myzomela sanguinolenta 
were rare vagrants to Melbourne suburbs 
in the 1970s, with the nearest regular 
populations being in East Gippsland 300-t km 
east, where they are mainly summer visitors. 
Records increased slightly over the next two 
decades, perhaps partly because of increased 
numbers of observers. Tlien in spring 2009, 
there was an extraordinary influx to many 
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Melbourne suburbs and surrounding forest, 
from the lowlands to Mountain Ash forest, 
with the flowers of Box Mistletoe Amyema 
miquelii being the main food source. The 
birds remained over summer, and then some 
moved into lowland habitats (e.g. Banyule 
Flat) where amazingly they remained over 
winter before disappearing in August 2010. 
This may be a freak irruption in unusual 
climatic conditions, before and during the 
breaking of the long drought. 

• Pied Currawongs Strepera graculina were 
quite scarce in the Melbourne area in the 
1970s, being recorded mainly as winter 
visitors to the Dandenong Ranges and other 
areas with substantial amounts of forest. 
Over subsequent decades they have increased 
in number as winter visitors, and small 
numbers have started to remain over summer 
and probably breed in well treed eastern and 
northern suburbs. 

• Little Ravens Corvus mellori were common in 
Melbourne in the 1970s (e.g. up to 200 roosted 
on tall buildings in Melbourne University), 
but their numbers have increased in inner 
and outer suburbs: flocks and breeding pairs 
are common throughout the area. Lee (2011) 
describes a process of urban adaptation for 
this species, with increased nesting in built- 
up areas such as the CBD from the 1980s. 

• Satin Bowerbirds were always found in forests 
of the ranges east of Melbourne, but in the 
1970s they were quite scarce (perhaps because 
they were persecuted by some fruit growers). 
They have increased in recent decades, 
occupying new habitats in the foothills of 
the Dandenong Ranges (e.g. Monbulk) 
and increasing in number in the vicinity of 
Healesville. 

• Zebra Finches Taeniopygia guttata were rare 
in the 1970s, and known only from a few 
locations west of Melbourne such as the edge 
of the You Yangs. They increased greatly in 
the latter years of the 1997-2010 drought, 
and are now quite commonly seen in areas of 
scrubby farmland west of Melbourne, e.g. the 
Western Treatment Plant near Werribee. 

Decreases 1970s to 2011 

Just as many species have decreased in number 
since the 1970s. Two well-publicised examples 
are the endangered Regent Honeyeater, which 
bred annually at Blackburn Lake to the mid 


1970s but no longer occurs near Melbourne ex- 
cept as an extremely rare vagrant (Franklin et 
al. 1989), and Swift Parrot, which was a regular 
visitor to Melbourne parks and gardens in the 
1970s, but has become much rarer. But many 
other species have declined in number and they 
are listed below. They can be classed in two main 
groups: birds associated with agricultural land 
(e.g. Willie Wagtail, Yellow-rumped Thornbill, 
Australasian Pipit and the introduced Eurasian 
Skylark, European Goldfinch and Common 
Starling) and birds formerly associated with 
parks and gardens (notably White-plumed 
Honeyeater, also the introduced House Spar- 
row, Tree Sparrow, Common Greenfinch, 
Common Blackbird and Song Thrush). Some 
of these declines have been most dramatic in 
the dry years of the past decade (2000-10). 
Common Starlings and Common Blackbirds 
remain reasonably common in gardens and 
elsewhere (e.g. Common Starlings along the 
coast), but several of the other species have de- 
clined precipitously. For example, in the suburb 
of Viewbank five bird species have become lo- 
cally extinct in the period 2000-10, and four of 
them (House Sparrow, Tree Sparrow, Common 
Greenfinch and Song Thrush) are introduced 
species formerly associated mainly with parks 
and gardens (R Loyn unpublished data). The 
fifth species is the Bell Miner, which colonised 
at the start of the decade but then vanished at 
the end of it. 

• Brush Bronzewings continued to decline on the 
fringe of Melbourne. In the 1970s and 1980s 
they were quite common in wet Mountain Ash 
forests near Toolangi (Loyn 1985), but now 
they are rarely seen there. Similar declines 
have been observed in habitats such as tea- 
tree scrub in the lowlands south and east of 
Melbourne, where the species persists in low 
numbers near Cranbourne, in Mornington 
Peninsula National Park and Western Port 
but not in close proximity to suburbs. 

• White-throated Needletails Hirundapus 
caudacutus were regularly seen in flocks 
over Melbourne in thundery weather in late 
summer (December to mid April, especially 
towards the end of that period). They still 
occur at those times over nearby forest, but 
in reduced numbers, and are now rarely seen 
over Melbourne itself 
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• Whistling Kites Haliastur sphenurus were 
quite often present in inner city parks in 
the 1970s (e.g. Parkville) but became rare in 
Melbourne, though they are still common 
near Werribee. 

• Brown Falcons Falco berigora were often seen 
over farmland near Melbourne in the 1970s 
but have become rare close to the city, although 
they remain common near Werribee. 

• Several species of migratory shorebird have 
declined in parts of Port Phillip including 
the Western Treatment Plant and the 
adjacent coast near Werribee (Herrod 2010). 
However, these declines are best considered 
in the context of global shorebird declines 
and changes in intertidal habitats, and are not 
discussed further here. 

• Swift Parrots (migrating from Tasmania) 
were scarce but expected winter visitors 
to Melbourne suburbs in the 1970s, e.g. 
at Monash University, feeding mainly on 
eucalypt blossom. They became increasingly 
scarce over subsequent years and are now 
best regarded as rare passage migrants in the 
suburbs, although small flocks continue to 
spend the winter in box-ironbark forest north- 
west of Melbourne, e.g. near Sunbury. The 
species is listed as Endangered nationally. 

• Orange-bellied Parrots (migrating from 
Tasmania) were recorded at Fishermens Bend 
in the Yarra estuary in the 1950s, but most 
suitable habitat there has been lost through 
human development. The parrots continued 
to be recorded as regular winter visitors 
further south-west along the coast, especially 
on The Spit Nature Conservation Reserve near 
Werribee, but numbers have been declining 
severely since the late 1970s and the species is 
now Critically Endangered. 

• Southern Boobooks have always been quite 
scarce in Melbourne, despite their wide 
distribution in nearby forests. Early in the 
period they were regular winter visitors 
to some suburbs, and a few pairs bred in 
suitable habitat such as golf courses. They 
have certainly declined in some suburbs 
(e.g. Viewbank, where they are now much 
less evident than the Powerful Owl) but 
more observations are needed to assess their 
general status. 

• Superb Fairy-wrens have continued their 
decline, retreating to riparian vegetation and 
wetlands with suitable combinations of scrub 


and open ground. They remain common in 
those wetter habitats within the suburbs and 
persist in large diverse parks such as the Royal 
Botanic Gardens in South Yarra. They also 
remain abundant in a wide range of natural 
and modified habitats on the city fringe. 

• Pilotbirds were quite common and tame in wet 
forest in the Dandenong Ranges in the 1970s 
but declined subsequently and are now rare 
(E McNabb pers. comm.). Similar declines 
have been observed in Bunyip State Park and 
near Healesville, though the species remains 
common in wet forest at higher elevation, e.g. 
near Toolangi. This may be a classic retreat up 
an elevational gradient in response to global 
warming. 

• White-browed Scrubwrens Sericornis 
frontatus were common in some city parks 
in the 1970s (e.g. Treasury Gardens), as in 
Keartlands time, but have recently retreated 
to more shrubby environments, especially in 
riparian forest along the Yarra River. TTiey 
remain common in those habitats and in 
shrubby parks and native vegetation. Until at 
least 2007 there was a very small population 
in Fitzroy Gardens and Parliament Gardens, 
and the species is still present in the Royal 
Botanic Gardens in South Yarra. 

• Yellow-rumped Thornbills continued their 
decline (see previous sections), retreating 
from suburban farmland as cattle grazing was 
phased out from the Yarra flats. TTiey remain 
fairly common in farmland on the city fringe. 

• White-plumed Honeyeaters Lichenostomus 
penicillatus were one of the most common 
birds in Melbourne in the 1970s, in gardens, 
parks and riparian forest. They could be 
found feeding among eucalypts and planted 
shrubs and trees including exotic deciduous 
trees. They remain in the inner city, even 
in small gardens, but since the late 1990s 
they have become extremely rare in most 
suburban gardens, and have also declined in 
native River Red Gum forests along the Yarra 
and Plenty Rivers (although they can still 
be found there, in reduced numbers). It is 
possible that they have been displaced from 
gardens by aggressive species such as Little 
Wattlebird, Noisy Miner and Bell Miner. 

• Regent Honeyeaters were still present in 
Melbourne in the 1970s, breeding annually 
at Blackburn Lake and also occurring in box- 
ironbark woodlands on the city fringe (e.g. 
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Plenty Gorge and Diamond Creek area). Since 
then they have tragically become extinct in 
Melbourne and extremely rare elsewhere: the 
box-ironbark forests of north-east Victoria are 
now their last precarious toehold in the State, 
and they are classed as Endangered nationally 
and Critically Endangered in Victoria. 

• Red Wattlebirds may have increased during the 
1970s and 1980s, becoming one of Melbourne’s 
most familiar garden birds. They are still 
common but have declined in some suburbs 
since that time, retreating to native vegetation 
while Little Wattlebirds have become the more 
common species in many gardens. 

• Grey-crowned Babblers have now disappeared 
from all but one of their few remnant habitats in 
southern Victoria. A small group may persist 
near Mordialloc (D Robinson pers. comm.), 
but there have been no recent records from 
other locations on the Mornington Peninsula 
and Western Port catchment where they 
could be found in previous decades (Schulz 
1991, Lockwood and Robinson 1997). 

• Willie Wagtails Rhipidura leucophrys were 
familiar birds on grasslands such as sports 
ovals in the 1970s, even close to the city (e.g. 
Royal Park). They remain fairly common but 
have declined in many suburbs, especially 
those along the Yarra River where cattle- 
grazing was phased out. 

• Flame Robins Petroica phoenicea were 
regular winter visitors to grazed pasture in 
some suburbs during the 1970s but declined 
subsequently as grazing has been phased 
out from some of those areas. Low numbers 
continue to visit farmland and wetlands on 
the city fringe. 

• Eastern Yellow Robins Eopsaltria australis 
were widespread in the 1970s-1990s in 
remnant areas of native vegetation within 
some Melbourne suburbs. They declined 
during the drought of 1997-2010 and became 
confined mainly to riparian vegetation, e.g. 
along the Yarra River, and to extensive forest 
on the city fringe. 

• Eurasian Skylarks Alauda arvensis 
(introduced) were reported as resident in 
grasslands in the middle suburbs in the 1970s 
(e.g. Warringal Conservation Society 1981) 
but they no longer occur there. They remain 
common in farm pastures on the city fringe. 

• Fairy Martins Petrochelidon arid were quite 
common along the Yarra in the 1970s, with a 


well-known nesting colony under the Bourke 
Road bridge in Ivanhoe. They fed mainly 
over grazed pasture on the Yarra Flats, and 
have declined steadily as commercial cattle 
grazing has been phased out from these 
suburban areas. Low numbers may still breed 
along the Yarra but the species now occurs 
mainly as a passage migrant: it remains a 
common summer visitor in farmland on the 
city fringe. 

• Red-whiskered Bulbuls Pycnonotus jocosus 
(introduced) were resident in low numbers in 
the Royal Botanic Gardens in South Yarra in 
the 1970s but disappeared in 1982-83. Low 
numbers were seen occasionally in subsequent 
years from widely scattered suburbs, especially 
along the Yarra River. However, none of these 
satellite birds and pairs appeared to establish a 
resident population and the species may now 
be locally extinct. 

• Common Blackbirds Turdus merula 
(introduced) declined in many suburbs during 
the drought of 1 997-20 1 0, though they remain 
fairly common and widespread. For example, 
hundreds could be seen scattered over well- 
watered lawns in the Fitzroy Gardens in the 
1980s and 1990s, but they became scarce 
during the drought. 

• Song Thrushes Turdus philomelos (introduced) 
declined massively during the drought of 
1997-2010 and are now hard to find in 
Melbourne and locally extinct from many 
suburbs. For example, they were previously 
often seen with Common Blackbirds in the 
Fitzroy Gardens, but few if any remain. 

• Common Starlings Sturnus vulgaris 
(introduced) were often claimed to be 
Victoria’s most common bird in the 1960s 
(e.g. Wheeler 1967), although this assessment 
was based on casual observations, not on 
accurate estimates of population density. The 
species remains very common in farmland 
and rural towns, particularly along the coast, 
but in the Melbourne area it has declined 
during the drought of 1997-2010. It has also 
retreated from suburban areas where cattle 
were formerly grazed on the Yarra River flats. 

• Red-browed Finches continued to decline 
during the 1997-2010 drought, but remain 
present in low numbers along the Yarra River 
and in a range of suitable habitats in the 
Melbourne area. 

• Chestnut-breasted Mannikins Lonchura 
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castaneothorax (introduced) were recorded 
at several widely scattered locations in 
Melbourne in the 1970s, including at Banyule 
Flat (Menkhorst 1976), and flocks up to 15, 
and two pairs nesting, at La Trobe University 
in 1977 (Emison et al. 1987). Most were 
associated with wetlands containing Common 
Reed Phragmites australis or Cumbungi 
Typha orientalis. There are very few records 
in recent years and the species appears to be 
locally extinct. 

• HouseSparrowsPflS5erdoffjesficMs(introduced) 
decreased massively during the drought of 
1997-2010, becoming locally extinct in many 
suburbs such as Gardiners Creek (Peter 2011) 
and Viewbank. In the 1970s and 1980s they 
were common in all built-up areas, but they 
then contracted to areas with abundant food, 
such as bakeries and gardens where poultry or 
domestic birds were kept in captivity (and the 
supplied food was available to sparrows). In 
the 2000s they disappeared even from many 
of those potentially rich food sources. They 
remain present in the inner city and some 
heavily built-up suburbs (albeit in much lower 
numbers than previously), and in specialised 
habitats such as food courts (e.g. at Melbourne 
Zoo) and shopping centres (where they are 
often found inside the buildings). They also 
remain fairly common in farmland on the city 
fringe. 

• Eurasian Tree Sparrows Passer montanus 
(introduced) decreased massively in parallel 
with House Sparrows, from a much lower 
initial base. In the suburb of Viewbank, they 
persisted locally later than House Sparrows, but 
were last seen in 2004. At Melbourne Zoo they 
were common in the 1980s and 1990s (perhaps 
because their small size gave ready access 
to food in cages) but now they are rare there 
and in Melbourne generally. At the Eastern 
Treatment Plant they became common late 
in the decade (with flocks up to 35 in 2010, M 
Carter pers. comm.) but then disappeared. 

• Australasian Pipits Anthus novaeseelandiae 
were reported as rare visitors to grasslands 
near Heidelberg in the 1970s (Warringal 
Conservation Society 1981), but there have 
been no recent records from those areas. 
ILiey have also declined as passage migrants 
at Albert Park Lake (M Talmage pers. comm.). 
The species remains reasonably common in 
farmland, airports and wetlands on the city 
fringe. 
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. Common Greenfinches Carduelis diloris 
(introduced) also decreased massively during 
the 1997-2010 drought, becoming locally 
extinct in many suburbs such as Viewbank 
and Heidelberg, where they formerly nested 
regularly in conifers such as cypresses (e.g. at 
the Heidelberg cemetery in Brown St). Small 
populations remain on the city fringe, mainly 
where conifers grow near coastal wetlands. 

• European Goldfinches Carduelis carduelis 
(introduced) decreased markedly during the 
drought of 1997-2010, and are now extremely 
rare in some suburbs (e.g. Viewbank) 
which previously supported sparse resident 
populations. For example, flocks used to 
make regular autumn visits to planted Plane 
trees Platanus sp. in Heidelberg, but no longer 
do so. They remain reasonably common in 
farmland and wetlands on the city fringe. 

Discussion 

Clearly there have been some major changes 
in Melbourne’s bird fauna, at various times in 
the history of the city. The main changes can be 
summarised as follows; 

• Loss of lowland forest and woodland species 
as trees were cleared to make way for farmland 
or housing in the 19th century (e.g Swift 
Parrot, Brown Treecreeper, Hooded Robin, 
Regent Honeyeater). 

• Initial increases in species that inhabit 
farmland, followed by decreases in some of 
those species as farmland gave way to more 
housing in the 20th and 21st centuries (e.g. 
Yellow-rumped Thornbill, Willie Wagtail). 

• Declines in species that were widely hunted or 
persecuted as pests during the 19th century, 
followed by increases in those species during 
the 20th century in response to protective 
legislation and cultural change (e.g. Common 
Bronzewing, ducks, lorikeets, honeyeaters). 

• Spectacular waves of colonisation in the 
past few decades as new habitats developed 
for particular species in gardens and parks, 
and those species found and exploited those 
habitats (e.g. cockatoos. Rainbow Lorikeet, 
Crested Pigeon). 

• Declines of many species during the dry years 
and drought of 1997-2010, with introduced 
European species being the most vulnerable. 

Comparing recent experience with that of 
Keartland has been an interesting exercise, 
from various points of view. Keartland relied 
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on an eclectic mix of personal experience and 
anecdotal information, and we did the same 
even though there were more systematic data 
available to us in the Victorian Biodiversity At- 
las and survey records from BOCA. The anec- 
dotal information had already been processed 
by us mentally, whereas a proper scrutiny of 
VBA and BOCA data would require much ef- 
fort in data-cleaning and sophisticated analysis. 
This would be a useful task but was not logisti- 
cally possible for the current exercise. Conole 
and Kirkpatrick (2011) used Atlas data from 
1998-2002 to provide a useful snapshot of bird 
distribution in Greater Melbourne, and hope- 
fully this will encourage further work of that 
sort in relation to historical and spatial trends. 
Other reviews or analyses of recent Melbourne 
bird fauna have been presented by Green et al. 
(1989), Brereton et al. (2004) and Palmer et al. 
(2008). The best way to facilitate comparisons 
over time is through a combination of system- 
atic monitoring from selected sites, and capture 
of anecdotal information through systems such 
as the VBA and periodic reviews. 

Keartland sounded some strong warnings 
about the declines he observed in various spe- 
cies. And mostly he got it right; those species 
included Swift Parrot and Regent Honeyeater, 
both of which are now listed as Endangered na- 
tionally. It is a pity that the authorities did not 
take more notice of that warning over a century 
ago: when species change from very common 
to extremely scarce, it is surely a sign that they 
are in trouble and important ecological changes 
need to be managed. 

Keartlands narratives need to be interpreted 
with respect to the very different conditions 
experienced over 100 years ago. For example, 
transport was challenging and relied mostly 
on trains, horse-drawn carts and walking long 
distances, and his observations tended to be 
from a low number of favoured sites including 
the Dandenong Ranges, Ringwood, Bayswater, 
Heidelberg, Oakleigh, Clifton Hill, Melton and 
the ‘mudflats at the mouth of the Yarra. From 
his accounts of the birds he found in those plac- 
es, it is obvious that there have been big changes 
in the habitats represented: for example, there 
are now few mudflats at the mouth of the Yarra. 
There has been a huge upsurge in the popular- 
ity of birding since Keartlands time, and the fa- 


cilities available to birders (notably cars, optical 
equipment, and identification guides). Hence 
there is now a much greater likelihood that 
vagrant or localised species will be detected. 
However, most of the general changes reported 
here are not sensitive to these issues: for exam- 
ple, the recent dramatic increases in cockatoos, 
corellas, lorikeets and Crested Pigeons would 
have been quite obvious to observers working 
under conditions applying in Keartlands time. 

One frustration with Keartlands account is 
that he sometimes lapses into telling us things 
we already know about the appearance and be- 
haviour of the birds, and does not give us the 
detail we would like about their distribution 
and habitat selection in Melbourne at the time 
of writing. We can see that our paper may also 
cause frustration to future workers, who may 
lament our focus on change over time and wish 
that we had provided a concise systematic list 
describing the current distribution and habitat 
use of birds in the greater Melbourne area (in- 
cluding species which have shown little change, 
and escape mention in this paper). The VBA 
may help generate such a snapshot, but we rec- 
ognise the need for a good annotated systematic 
list and hope that this paper may help stimulate 
its production. 

Character of change 

This paper has described some of the chang- 
es at the species level, and more needs to be 
done in analysing those changes in terms of 
bird guilds. However, some trends are clear 
and worth highlighting. Changes in habitat 
guilds are mentioned below because they re- 
late clearly to gross changes in habitat as Mel- 
bourne developed from the 19th century to the 
present. More recent changes are evident in the 
dominance of particular feeding and nesting 
guilds. Hollow-nesting birds have proliferated 
in recent decades, despite competition from 
introduced European Starlings and Common 
Mynas Sturnus tristis (see below). Large seed- 
eating birds have also proliferated: this may be 
part of the same phenomenon, because hollow- 
nesting parrots constitute the major portion of 
both guilds. In general, many small birds have 
become less common in recent decades, and 
some large birds have become more common: 
this was the main comment made to us by M 
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Carter (pers. comm.) in a brief discussion about 
recent changes. Conole and Kirkpatrick (2011) 
identified hollow-nesting and medium body 
size as traits associated with urban adaptation 
in Melbourne. Catterall et al. (1997) have made 
similar observations in fragmented habitats of 
south-eastern Queensland, where they docu- 
mented declines in small migratory passerines 
and increases in ‘iconic Australian species’ such 
as Laughing Kookaburra and Australian Mag- 
pie Cracticus tibicen. Overall, Melbourne’s bird 
fauna has recently become more dominated 
than it was by large iconic species (notably lori- 
keets, cockatoos and Crested Pigeon) and less 
dominated by small birds including introduced 
European species. 

Causes of change 

Many of the changes we have documented here 
have quite obvious causes. Woodland species 
disappeared as woodland habitats gave way to 
farmland or housing; farmland species pros- 
pered initially but then declined as farmland 
was converted to housing. The species that 
persisted were those that could make use of the 
mix of habitats provided in the greater urban 
environment. Open-country species such as 
Australian Magpie remain common because 
a sports oval provides habitat that is almost as 
good as a grazed paddock (as long as nest trees 
are available nearby in both cases), whereas 
other open-country birds such as Yellow- 
rumped Thornbill and Willie Wagtail may no- 
tice the lack of shrub or tree cover and the lack 
of productivity bestowed by grazing herbivores; 
insects are more attracted to cow-pats than the 
residue of mowing machines. 

Not all the observed changes are mediated by 
such obvious changes in habitat. Hunting and 
persecution were clearly big factors in Keartland’s 
time, suppressing populations of birds that were 
considered good to eat (e.g. Common Bronzew- 
ing, Australian Wood Duck and Australian Mag- 
pie) or were considered as pests especially to fruit 
growers (e.g. lorikeets and honeyeaters). Some 
of those species have increased subsequently, in 
response to legislative protection and cultural 
change in public attitudes to killing birds. 

Competition between bird species may well 
have played a part too. Hyper-aggressive hon- 
eyeaters can play pivotal roles in shaping Aus- 


tralian ecosystems, as shown for Bell Miners and 
Noisy Miners (Dow 1977; Loyn et al. 1983; Grey 
et al. 1997, 1998; Loyn 1987, 2002; Howes and 
Maron 2009). Red Wattlebirds, Little Wattlebirds 
and White-plumed Honeyeaters may contribute 
to the complex array of interactions between 
warring groups of these birds, and the dynam- 
ics between them seem to be extremely fluid, 
changing rapidly between years and suburbs. 

Introduced birds are often blamed for de- 
clines in native species, with Common Mynas 
often bearing the brunt of such accusations (as 
reported by Dooley 2011). Competition for 
nest hollows is often cited as a causal mecha- 
nism. However, many of the native species that 
have increased spectacularly in recent years 
(including all the parrots) are hollow-nesters. 
Records from the Victorian Biodiversity Atlas 
suggest that native hollow-nesters have dou- 
bled in abundance in the Melbourne area since 
1980, compared with other species (R Loyn and 
S Leech unpubl.). It seems that hollows are not 
a major limiting factor in the Melbourne area 
as a whole, although they may well be a limiting 
factor in particular suburbs where few old trees 
remain. The dynamic state of Melbourne’s bird 
fauna offers some exceptional opportunities for 
research into competition for nest sites and also 
for food supply. Several seed-eating species are 
new additions to the fauna, and some of them 
(notably the cockatoos and corellas) still appear 
to be sorting out how to partition resources be- 
tween them. 

Climate change has clearly played a part. 
Theories of global warming would suggest that 
Melbourne’s bird fauna would acquire increas- 
ing representation of birds from further north 
(Eyrean and Torresian zones), and fewer mi- 
grants from Tasmania. This has indeed been 
observed, with most of the recent increases in- 
volving species from the arid Eyrean zone and 
one (Rainbow Lorikeet) with a broad distri- 
bution on the eastern seaboard (including the 
Torresian zone). Several other species from the 
eastern seaboard have occurred increasingly 
as vagrants (e.g. Common Koel). In contrast, 
two migrants from Tasmania (the southern- 
most part of the Bassian zone) (Swift Parrot 
and Orange-bellied Parrot) have declined and 
are now classed as highly threatened. This ac- 
cords with expectations, but it should be noted 
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that there are many species with ranges centred 
north of Melbourne and relatively few that mi- 
grate regularly across Bass Strait from Tasma- 
nia (and most of those migrants, except the two 
parrots mentioned above, also breed locally, 
hence it is hard to assess the extent of migra- 
tion). Global warming also suggests that ranges 
of some species should contract altitudinally. 
Our observations provide one example of such 
change (Pilotbird) but many species from the 
ranges have recently become more common 
in Melbourne, mainly as non-breeding winter 
visitors but with low numbers probably breed- 
ing as well (e.g. Yellow-tailed Black-Cockatoo 
and Pied Currawong), perhaps in response to 
artificial habitat enhancement. Hence our ob- 
servations provide very limited support for 
expected altitudinal shifts (Pilotbird being the 
only example). 

Droughts can provide the motivation for large 
groups of birds to move from arid parts of their 
range, and if they find suitable habitat they may 
stay and establish resident populations. This 
may have been the initial impetus for the waves 
of colonisation by various cockatoo species and 
Crested Pigeon in recent decades: numbers ar- 
rived during droughts of 1971 (Galah), 1981- 
83 (Sulphur-crested Cockatoo and corellas) 
and 1997-2010 (Crested Pigeon), and persisted 
subsequently. Several human factors may con- 
tribute to their success. For example. Crested 
Pigeons sometimes established pioneer popu- 
lations near pony clubs or hobby farms where 
hay and grain were fed to the horses during the 
drought. They shared this resource with small 
flocks of Feral Pigeons Columba livia, but other 
resident pigeons (Common Bronzewing and 
Spotted Dove) seemed to make relatively little 
use of this new food source, remaining within 
their preferred habitats of woodland and built- 
up areas respectively. 

Management of parks and gardens has un- 
doubtedly played a role in precipitating some 
of the recent changes in bird species. Eucalypts, 
wattles and other trees were widely planted, 
and many are now old enough to provide abun- 
dant resources such as nectar, seed, fruit and 
hollows. In the latter half of the 20th century 
it became increasingly fashionable to plant na- 
tive shrubs, often of Protecaceous species, and 
these proved attractive to honeyeaters such as 


Little Wattlebirds and Eastern Spinebills. Wat- 
tles such as Silver Wattles Acacia dealbata have 
provided food for granivores (e.g. Common 
Bronzewing), insectivores (e.g. Brown Thorn- 
bill and Yellow Thornbill) and facultative grani- 
vore/insectivores such as Yellow-tailed Black- 
Cockatoos. 

Well-watered green lawns were considered 
an essential component of suburban gardens 
for many years, but this fashion was chal- 
lenged when charges were introduced for water 
use in the 1990s. Water restrictions were then 
imposed during the dry years and drought of 
1997-2010, and watering lawns was prohibited 
towards the end of that period. This undoubt- 
edly reduced available habitat for introduced 
European birds such as Common Blackbird 
and Song Thrush, which used suburban lawns 
as a key feeding habitat. Two introduced Asian 
species (Spotted Dove and Common Myna) 
were more resilient and showed little change 
during that period. The decline in introduced 
House Sparrows and Eurasian Tree Sparrows 
may be partly related to drought conditions, 
though these species have declined in cities 
throughout the world: the decline is sometimes 
attributed to reductions in invertebrates, which 
form an important food supplement for these 
mainly granivorous birds (del Hoyo et al. 2009; 
Peter 2011). In the 1990s sparrows often were 
found, mainly in gardens where food was sup- 
plied for captive birds such as poultry, pigeons 
or pet parrots, and this is now rarely the case 
and Spotted Doves have occupied that niche. It 
is not clear what has provided a competitive ad- 
vantage to the Spotted Doves (or disadvantage 
to the sparrows), but we suggest the answer 
may lie in the commercial food mix supplied 
to domestic animals rather than climatic condi- 
tions or reduced invertebrate abundance. 

In terms of conserving native birds in the 
greater Melbourne area, the most important 
management actions have been the conserva- 
tion of native vegetation, including samples of 
native forest, grassland and wetlands. This has 
allowed Melbourne to continue to support a 
high proportion of the bird species that inhabit- 
ed the area in the 20th century, as recognised by 
others (Green et al. 1989; Brereton et al. 2004; 
Palmer et al. 2008). Planting of indigenous spe- 
cies has also helped greatly, except where this 
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has served mainly to attract hyper-aggressive 
honeyeater species. We should lament the loss 
of species such as Regent Honeyeater, but also 
celebrate the survival of many others, including 
iconic species such as Powerful Owl that appear 
to be thriving in some of our suburbs. And we 
should heed the warnings about declining spe- 
cies, in Melbourne or its hinterland, and do what 
we can to improve their chances for survival. 
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Above: New Holland Honcyeatcr Phvlidonvris 
novaehoUandiae. 

Below: Australian Pelican Pelecainis conspicil- 
latus. 
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The mammalian fauna of Greater Melbourne: 
diversity, loss, adaptation and change 

Peter W Menkhorst and Richard H Loyn 

Arthur Rylah Institute for Environmental Research, PO Box 137 Heidelberg VIC 3084. 
Email: peter.menkhorst@dse.vic.gov.au 


Abstract 

We collated and analysed records of mammal species (native and introduced) from across 32 Local Govern- 
ment Areas that comprise the Greater Melbourne region. Records of each species were examined for temporal 
changes in presence or absence. The region has a particularly diverse mammalian fauna with records of 92 
species, including 19 marine mammals that have been recorded in Port Phillip. This total represents 65% of 
Victorias mammalian fauna. About one-third of the 51 native terrestrial species have undergone a demonstra- 
ble decline in the region, to the point where their future presence is in doubt. Five species are no longer found 
in the region and the status of another three is uncertain. In contrast, up to five native terrestrial species are 
thought to have increased in abundance in recent decades, including the spectacular colonisation of the city by 
the Grey-headed Flying-fox as a year-round resident. (The Victorian Naturalist 128 (5) 201 1, 233-248) 

Keywords: urban mammals; historical change; declining mammals; colonisation; adaptation 


Introduction 

Melbourne is a young city, having begun life 176 
years ago, in 1835, and it was officially declared 
a city by Queen Victoria in 1847. Melbourne’s 
population grew rapidly, reaching 29000 by 
1851 and 125000 ten years later, after the gold 
rush of the 1850s (Dingle 1984). Melbourne is 
now a very large city of over 4 million people. 
As defined here it includes 32 Local Govern- 
ment Areas (LGAs) which total over 8800 kmL 
Urbanised areas cover about 4000 km^(Fig. 1). 

The Greater Melbourne region includes di- 
verse environments, straddling parts of five of 
Victorias terrestrial biogeographic regions — 
the Victorian Volcanic Plain, Otway Plain, 
Gippsland Plain, Central Victorian Uplands 
and Highlands-Southern Fall, and one marine 
region, Victorias Embayments bioregion. The 
climate is Mediterranean, with hot, dry sum- 
mers and cool moist winters, though rain can 
be expected in all months. There is, however, a 
strong rainfall gradient from west to east across 
the Greater Melbourne region, with the mean 
annual rainfall varying from about 400 mm 
on the Victorian Volcanic Plain in the west to 
more than 1300 mm at the Upper Yarra Dam in 
the Highlands-Southern Fall bioregion. 

Within the urban areas are many parks and 
private house gardens which provide a mixture 
of indigenous and non-indigenous trees and 
shrubs. Non-indigenous plantings predominate. 


many being of European origin, or from north- 
ern or western Australia. These non-indigenous 
plantings have altered the seasonal pattern of 
food production for frugivorous, nectarivorous 
and insectivorous species, providing a greater 
variety of food than the original vegetation com- 
munities (for example see Williams et al. 2006). 
This has had both positive and negative effects 
on indigenous mammals. There are also large 
areas of native vegetation, degraded to varying 
degrees, including a corridor extending for over 
50 km along the Yarra River, culminating in the 
inner city Yarra Bend bushland. Outer national 
parks such as Dandenong Ranges, Churchill, 
Organ Pipes, Yarra Ranges, Mornington Penin- 
sula and Point Nepean National Parks, Bunyip 
State Park and the Port Phillip Heads Marine 
National Park provide extensive areas of higher 
quality habitat. 

Fauna surveys in the Melbourne region be- 
gan in 1855 with expeditions by the first Gov- 
ernment Zoologist, Wilhelm Blandowski, to 
the Yarra Ranges and Mornington Peninsula 
(Blandowski 1856; Menkhorst 2009). Over 
100 years passed before further comprehensive 
mammal surveys were undertaken in the area 
(as distinct from the opportunistic collection of 
specimen records), mostly by amateur mammal 
survey groups (e.g. Callanan and Gibson 1977; 
Seebeck 1977; Hampton et al. 1982). The Vic- 
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Fig. 1. Map showing the Greater Melbourne area (green shading) and the urbanised parts of Greater Meh 
bourne (red shading). 


torian Government initiated systematic fauna 
surveys under the auspices of the Land Conser- 
vation Council of Victoria between 1970 and 
1995 (Clode 2006) and these provide a major 
source of records used in this paper (for exam- 
ple, Lumsden et al. 1991). 

Methods 

Greater Melbourne is here defined as extending 
from the Shire ofWyndham in the west around 
the hinterland of Port Phillip to include the 
Shires of Yarra Valley, Mornington Peninsula 
and Cardinia (Fig. 1). 

The Victorian Biodiversity Atlas (VBA, for- 
merly Atlas of Victorian Wildlife) is a compu- 
ter database maintained by the Department of 
Sustainability and Environment that contains 
locality records of mammals in Victoria from 
the earliest phases of European occupation un- 
til the present day. It includes vetted records 
derived from Government fauna surveys, re- 
searchers, Museum specimen catalogues, the 


literature, and those submitted by members of 
the public (Menkhorst 1995a Appendix 1). 

For completeness, introduced species that 
have formed wild populations, and marine 
mammals that have been recorded in Port 
Phillip are also considered part of the fauna of 
Greater Melbourne. To discern changes to the 
mammalian fauna of the Melbourne region, 
and to describe the mammal communities that 
persist in both the total region and in the ur- 
banised parts of Melbourne, VBA records from 
Greater Melbourne and the smaller urban area 
were extracted in September 2010 and summa- 
rised as the number of records per species, and 
year of last record of each species. This informa- 
tion was supplemented by a review of the litera- 
ture pertaining to mammals in the Melbourne 
area (e.g. Blandowski 1856; Callanan and Gib- 
son 1977; Seebeck 1977, 1984, Ambrose 1979; 
Hampton et al. 1982; Brown and Horrocks 
1988; Lumsden et al. 1991; van der Ree 2004) 
and to ecological studies of particular species. 
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The opportunistic observations of both authors 
over more than 40 years ofliving in Melbourne 
were also drawn upon where appropriate. 

The number of VBA records of each species 
in the total area and the urbanised subset of 
Greater Melbourne were tabulated, along with 
the year of last record for each species in each 
area (Appendix 1). These data were then exam- 
ined to investigate the attrition of species from 
the Melbourne region within three broad time 
periods, pre-1900, 1900-1949 and 1950-1999. 
For the purposes of this study, species recorded 
since 2000 are considered to be still extant in 
the region. 

Results 

The VBA contained 33939 records of 70 spe- 
cies of terrestrial mammal and 258 records of 
19 species of marine mammal (Appendix 1). 
Records from within the urbanised part of 
Greater Melbourne totalled 5687 (16.7% of all 
records of terrestrial species) (marine mam- 
mals were classified as non-urban species 
even though Australian Fur Seals and Bur- 
runan dolphins are occasionally recorded in 
the Yarra River estuary), and 62 species were 
represented (Appendix 1). Based on known 
occurrences nearby, and their ecological re- 
quirements, three other species are considered 
likely to have inhabited the study area in his- 
torical times — Long-nosed Potoroo Potorous 
tridactylus. White-footed Rabbit Rat Conilurus 
albipes and Long-eared Rat Pseudomys auritus. 
Conversely, new species are still being added to 
the list as distributions change or more inten- 
sive surveys and new survey techniques lead to 
increased detection probabilities. For example, 
the species diversity of insectivorous bats that 
are found in suburban Melbourne is higher 
than previously understood, and the successful 
occupation of Melbourne by the Grey-headed 
Flying-fox Pteropus poliocephalus may well be 
followed by the Black Flying-fox Pteropus alec- 
to which is also extending its range southward 
and was found for the first time in Melbourne 
in very small numbers in July 2010. 

Table 1 provides a breakdown of these 92 
species (70 terrestrial, 19 marine plus 3 likely 
to have occurred) into the major taxonomic 
groups represented. ITie 12 most commonly re- 
ported species across the entire area and within 


the urban area are listed in Table 2. Note how- 
ever that the rank orders may not accurately 
reflect abundance — in the case of mammals 
several anthropogenic factors such as ease of 
detection, public interest, and perceived pest 
status strongly influence peoples motivation to 
report sightings. 

Species which have changed in abundance 
over time 

Species whose abundance has clearly changed 
over time are discussed below, grouped into 
three broad periods to assist analysis — pre 1900, 
1900-1949 and 1950-1999. Species which have 
been recorded after 1999 are assumed to be still 
present in 2011. The VBA contains few records 
of common forest species in the last decade 
from forests on the urban fringe, and in most 
cases we believe this reflects a lack of formal 
surveys, rather than an actual decline. 

Species which have declined Pre 1900 

There is reason to believe that three species may 
have become regionally extinct before 1900: 

Southern Bettong Bettongia gaimardi 
The Southern Bettong is listed as being sighted 
by members of the Field Naturalists Club of Vic- 
toria while on an expedition from Healesville to 
the upper reaches of the Yarra River (specifi- 
cally to the Yarra Falls at approximately 37° 45' 
S, 146° 06' N) (Anon 1891, as Hypsiprimnus cu- 
niculatus). This record is somewhat perplexing 
because the dominant habitat through which 
the expedition travelled seems atypical for this 
species — tall, dense and wet forest, whereas 
in Tasmania, where it remains common, the 
Southern Bettong prefers drier, grassy forests 
on poor soils (Rose and Johnson 2008). ITow- 
ever, the species may have occupied drier, grassy 
forest on ridgelines in the Yarra Ranges (where 
dry-forest birds such as Scarlet Robin Petroica 
boodang and Spotted Quail-thrush Cinclosoma 
punctata still persist). At the time of European 
occupation, the Southern Bettong was probably 
widespread in grassy open -forest across south- 
ern and central Victoria (Seebeck 1995a), but 
there are no records from the 20th century. 

White-footed Rabbit Rat Conilurus albipes 
Apparently widespread in open forest and 
woodland across much of south-eastern Aus- 
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Table 1. Number of species of indigenous and introduced mammals in the major taxonomic groupings repre- 
sented in the Greater Melbourne region. 


Group 

Indigenous 

Introduced 

Total 

Monotremes 

2 


2 

Polyprotodont marsupials 

12 


12 

Diprotodont marsupials 

16 


16 

Flying-foxes 

3 


3 

Insectivorous bats 

17 


17 

Rodents 

8 

4 

12 

Seals 

6 


6 

Eutherian land carnivores 


4 

4 

Ungulates 


5 

5 

Lagomorphs 


2 

2 

Cetaceans 

13 


13 

Totals 

77 

15 

92 


Table 2. The 12 most commonly reported mammal species in the Victorian Biodiversity Atlas database from 
Greater Melbourne (A) and in the Melbourne urban area (B). 


Rank 

A. Greater Melbourne 
Species 

Rank 

B. Melbourne urban areas 
Species 

I 

Common Ringtail Possum 

1 

Grey-headed Flying-fox 

2 

Koala 

2 

Common Brushtail Possum 

3 

Common Brushtail Possum 

3 

Common Ringtail Possum 

4 

European Rabbit 

4 

Red Fox 

5 

Eastern Grey Kangaroo 

5 

European Rabbit 

6 

Bush Rat 

6 

House Mouse 

7 

Red Fox 

7 

Eastern Grey Kangaroo 

8 

Agile Antechinus 

8 

Black Rat 

9 

Black Wallaby 

9 

Platypus 

10 

Grey-headed Flying-fox 

10 

Sugar Glider 

11 

Sugar Glider 

11 

Koala 

12 

House Mouse 

12 

Short-beaked Echidna 


tralia at the time of European occupation, the 
White-footed Rabbit Rat was well-known to 
rural people during the 1840s and 1850s (See- 
beck and Menkhorst 2000; Menkhorst 2009) 
but declined to extinction extremely rapidly, 
with the last specimens being collected in 1862 
(Williams and Menkhorst 1995). 

Long-eared Rat Pseudomys auritus 
The Long-eared Rat has only recently been 
reassessed as a full species (G. Medlin pers. 
comm), having previously been considered 
to be conspecific with the widespread, arid- 
country Plains Mouse Pseudomys australis. 
Abundant sub-fossil material (Wakefield 1964, 
1974 as Pseudomys sp) and the observations of 
George Augustus Robinson during 1841 (quot- 
ed by Seebeck 1984a (as Pseudomys australis)) 
indicate that the Long-eared Rat was appar- 


ently a common animal in grassland and open 
woodland in south-western Victoria until the 
early 1850s alter which it rapidly disappeared 
(Medlin 2008). It is plausible, but not known 
with certainty, that the species occurred across 
the Victorian Volcanic Plain bioregion, includ- 
ing in the Werribee district. 

1900-1949 

Three native species declined precipitously dur- 
ing the first half of the 20th century: 

Eastern Quoll Dasyurus viverrinus 
The Eastern Quoll was once very common across 
much of Victoria (Seebeck 1984a; Menkhorst 
1995b) but steadily declined through the first 
half of the 20th century. The last recorded Vic- 
torian individuals survived in dense riparian 
scrub and rock outcrops along the Yarra River 
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and its tributary Darebin Creek in the Mel- 
bourne suburbs of Kew, Darebin and Fairfield 
until the 1950s (Menkhorst 1995b). This is the 
only Victorian mammal species known to have 
survived longer in an urban environment than 
in the surrounding less urbanised areas, pre- 
sumably protected by the intervening suburbs 
from the threats that were driving it to extinc- 
tion in rural Victoria, such as hunting and poi- 
soning, fox predation and disease (Menkhorst 
1995b). A similar pattern of delayed decline 
within a suburban area took place in New 
South Wales where the last records of Eastern 
Quoll were in Nelson Park, Vaucluse, Sydney 
in the early 1960s (Nelson 1968). A captive 
population derived from Tasmanian animals 
has been established behind fox-proof fences at 
Mt Rothwell near Little River, just outside the 
present study area. 

Eastern Barred Bandicoot Perameles gunnii 
Formerly widespread in the grasslands of the 
Victorian Volcanic Plain bioregion, records of 
the Eastern Barred Bandicoot from the eastern 
parts of its range, including from grasslands in 
the west of Melbourne, petered out in the 1950s 
(Menkhorst and Seebeck 1990; Seebeck 1995b). 
A remnant population in and around Tlamilton 
has supplied stock for a captive-breeding and 
release program that has had limited success. 
Re-introduced populations in the Greater Mel- 
hourne area exist behind fox-proof fences at Mt 
Rothwell and at Woodlands Historic Park in 
Greenvale. The mainland population is geneti- 
cally distinct from those in Tasmania, perhaps 
at the level of a subspecies (Robinson 1992). 

Red-bellied Pademelon Thylogale billardierii 
Although there is only one definite record from 
the study area, it seems likely that the Red-bel- 
lied Pademelon would have been widespread in 
dense scrub on the sandy coastal plains around 
Port Phillip — there is a Museum Victoria speci- 
men labelled Werribee 1881 and it was appar- 
ently a common animal in other coastal locali- 
ties including the Gippsland Lakes (Williams 
1995). Based on the timing of its disappearance 
in other parts of Victoria, such as around the 
Gippsland Lakes, it is likely that the species was 
also lost from the Port Phillip region early in 
the 20th century. 


1950-1999 

The VBA contains few recent records in the 
Greater Melbourne area of common forest 
mammals including Agile Antechinus Antechi- 
nus agilis, Bush Rat Rattus fuscipes. Swamp Rat 
R. lutreolus. Greater Glider Petauroides volans 
and Yellow-bellied Glider Petaurus australis, 
and virtually no records of these species from 
urbanised areas. However, we know they can 
still be found quite commonly in extensive for- 
ests in the east of the study area (e.g. Dandenong 
Ranges, Yarra Ranges and Bunyip State Park). 

The retreat of these forest species corresponds 
to the rapid expansion of suburban Melbourne 
into the forested hills to the east and north-east, 
particularly the Dandenong Ranges. Of the ar- 
boreal species, only the Common Brushtail 
Possum Trichosurus vulpecula. Common Ring- 
tail Possum Pseudocheirus peregrinus. Sugar 
Glider Petarus breviceps and Koala Phascolarc- 
tos cinereus remain in suburban Melbourne. 

The small, ground- dwelling mammals have 
also fared badly during this period— few spe- 
cies survive even low-intensity urbanisation. 
The Eastern Quoll, Long-nosed Bandicoot Per- 
ameles nasuta and Southern Brown Bandicoot 
Isoodon obesulus all showed signs of resilience, 
remaining for some years in modified habi- 
tats such as suburban golf-courses and parks. 
However, for each of these species this appar- 
ent resilience was insufficient, and they were 
eventually lost from urbanised areas during 
this period. Small and vulnerable populations 
of the two bandicoots survive in areas of natu- 
ral vegetation on the outskirts of Greater Mel- 
bourne, with larger, more resilient populations 
in forests in the east of the region. 

Species lost from urbanised areas include all 
bar one (Water Rat Hydromys chrysogaster) of 
the eight species of indigenous rodent, and all 
of the eight species of carnivorous marsupial. 
Brush-tailed Phascogales Phascogale tapoatafa 
continue to inhabit dry forests in the Warran- 
dyte to St Andrews area, even among houses in 
places where special attention is given to con- 
serving native vegetation and limiting owner- 
ship of pet cats and dogs (e.g. Bend of Islands). 
Microchiroptera (insectivorous bats) seem 
more resilient, with up to 10 species still found 
within the Melbourne suburbs (Appendix 1). 
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The other major group of species lost from 
Greater Melbourne during this time was char- 
acteristic of coastal heathy vegetation commu- 
nities, which were formerly widespread on the 
low-lying plains around Port Phillip, includ- 
ing the Mornington Peninsula. Such species 
include the Eastern Pygmy Possum Cercarte- 
tus nanus. White-footed Dunnart Sminthopsis 
leucopus and New Holland Mouse Pseudomys 
novaehollandiae. The New Holland Mouse now 
appears to be a definite recent loss from the 
Greater Melbourne region, having disappeared 
from Tyabb (where it was recorded in 1970- 
74), Cranbourne (1973-74) and Langwarrin 
(1975-83) (Wilson 1996), for reasons which 
remain unclear, but probably reflect a combina- 
tion of inappropriate fire regime, predation and 
fragmentation of habitat. The pygmy-possum, 
dunnart and Swamp Antechinus Antechinus 
minimus are likely to persist in heathy forest in 
Bunyip State Park in the far east of the study 
area, but surveys are required to establish this. 

A wild population of the introduced Eastern 
Grey Squirrel Sciurus carolinensis persisted 
for some decades in some eastern suburbs 
of Melbourne (Seebeck 1984b; Seebeck and 
Menkhorst 2000), the last records being from 
Ripponlea in the 1950s. 

Species which have increased 
Several species have defied the usual trend of 
decline, especially in recent decades, and flour- 
ished in the suburbs or semi-rural regions of 
Greater Melbourne. 

Common Brushtail Possum Trichosurus 
vulpecula 

The Common Brushtail Possum has benefit- 
ted from the creation of exotic gardens in Mel- 
bourne, which provide a greater variety and 
seasonal availability of food than the original 
indigenous vegetation communities apparently 
did. Hence, higher population densities can be 
supported in Melbourne than in natural forest. 
Common Brushtails are also adaptable in the 
den sites that they can use; any lack of mature 
trees with natural hollows is compensated by 
the availability of suitable spaces in the roofs of 
buildings, or in artificial dens erected to pro- 
vide alternatives to roof spaces. Despite seem- 
ingly high levels of road mortality, the species 


persists across most of Greater Melbourne. The 
Common Brushtail Possum is regarded as a pest 
by a section of Melbourne’s populace because 
of damage that it causes to ornamental shrubs 
and trees, and because those possums which 
den in the roofs of houses can cause damage 
and make unwanted noise. However, the only 
research into the magnitude of these problems 
found that almost twice as many respondents 
had positive attitudes towards the Common 
Brushtail Possum as negative attitudes (Whit- 
ing et al. 2010). 

Common Ringtail Possum Pseudocheims 
peregrinus 

The Common Ringtail Possum has also ben- 
efitted from gardens with tall, dense shrubs and 
is common and widespread across suburban 
Melbourne. Where there is a tall, dense shrub 
layer this species shelters in an arboreal drey it 
constructs from twigs and leaves. Where dense 
shrubs are absent it can persist by sheltering in 
tree hollows or, rarely, in roof spaces. Seebeck 
(1977) found that the Common Ringtail Pos- 
sum had a more restricted distribution within 
Melbourne than that of the Common Brushtail 
Possum. Our casual observations suggest that 
this may no longer be so, and that the Com- 
mon Ringtail population in Greater Melbourne 
may now be greater than that of the Common 
Brushtail. However, Common Ringtail Pos- 
sums suffer from hyperthermia and dehydra- 
tion during days of extreme heat, and many 
did not survive the hot spell in early February 
2009, which culminated in the Black Saturday 
bushfires (authors’ pers. obs). Marked declines 
have been observed in nearby forest during the 
dry years from 1997 to 2009 (E. McNabb pers 
comm.). 

Eastern Grey Kangaroo Macropus giganteus 
Populations of Eastern Grey Kangaroos seem 
to increase rapidly when land use changes from 
a predominantly farming community to a more 
urbanised one. This seemingly paradoxical re- 
sponse is probably due to the removal of active 
population control that was formerly undertak- 
en by farmers, combined with reduced compe- 
tition for food from livestock. The result is high 
populations of kangaroos in semi-rural, outer 
suburbs, which create significant animal wel- 
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fare problems, including starvation resulting 
from over-grazing during times of low rainfall, 
harassment by dogs, and collisions with vehi- 
cles. Large groups of Eastern Grey Kangaroos 
(>100) have caused problems of this sort in the 
Shire of Whittlesea in recent years. Small num- 
bers of Eastern Grey Kangaroos have taken 
up residence in open woodland as close to the 
CBD as Heidelberg. 

Koala Phascolarctos cinereus 
Following an initial catastrophic decline in 
the early 20th century, the Koala has been re- 
introduced to most of the remaining suitable 
habitat in Victoria (Menkhorst 2008), includ- 
ing areas along the Yarra Valley within Greater 
Melbourne. Populations persist in parks and 
reserves in outer, north-eastern suburbs in- 
cluding Wonga Park, Warrandyte, Park Or- 
chards and Templestowe, and on the southern 
Mornington Peninsula. 

Grey-headed Flying-fox Pteropus poliocephalus 
The Grey-headed Flying-fox (back cover) has 
been part of Melbourne’s fauna since records 
have been kept — there are Museum Victoria 
specimens collected at Queenscliff in 1884. 
However, during the last 30 years its status in 
Melbourne has changed from a sporadic visi- 
tor (Menkhorst and Dixon 1985) to permanent 
resident (van der Ree et al. 2006) and one of the 
most abundant and visible mammal species in 
the region. The flying-foxes spend the daylight 
hours in a single extensive camp’ along the Yar- 
ra River at Kew. Regular counts of flying-foxes 
as they leave the camp at dusk indicate that this 
camp has exceeded 40 000 individuals and has 
remained above 12000 in recent years, even in 
mid-winter (R van der Ree unpubl. data). The 
southwards shift in distribution of this species, 
including a 750 km southward extension of its 
breeding range (Tidemann et al. 2008), and 
its exponential occupation of a vacant habitat 
niche in suburban Melbourne, is a remarkable 
illustration of adaptability. This distributional 
shift is perhaps encouraged by habitat loss and 
fragmentation in its former core range, but has 
been enabled by the creation of a tolerable cli- 
matic envelope within the metropolis of Mel- 
bourne and the provision of diverse, year-round 
food sources in the form of greatly increased 


tree diversity in gardens and plantations across 
Melbourne (Williams et al. 2006). In 2002-03, 
the preferred campsite of this highly gregari- 
ous species was shifted by concerted manage- 
ment action from the Royal Botanic Gardens in 
South Yarra to a natural riparian forest along 
the Yarra River at Kew, where it has remained. 
In Melbourne, Grey-headed Flying-foxes suf- 
fer greatly during periods of hot, dry weather 
and considerable mortality has been recorded 
on days of extreme heat and drying winds. For 
example, on 7 February 2009 when the ambi- 
ent temperature for Melbourne reached 46.4 °C 
(Bureau of Meteorology data), about 20% of the 
colony perished (van der Ree et al. 2009), indi- 
cating that Melbourne is, at times, outside the 
climatic tolerance of the species. 

Australian Fur Seal Arctocephalus pusillus 
doriferus 

The population of Australian Fur Seals that 
breeds at Seal Rocks off Phillip Island has in- 
creased in number over recent years and an- 
nual pup production is also increasing steadily 
(Kirkwood et al. 2010). Commensurate with 
this, mostly sub-adult individuals are mak- 
ing increased use of structures in Port Phillip 
as haul-out sites for resting. Chinaman’s Hat, 
a former navigation structure which has been 
specially refurbished to provide a resting place 
for seals, regularly features 20 or more indi- 
viduals and is the centrepiece of a small swim- 
with-the-seals ecotourism industry. 

Sambar Cervus unicolor 
The Sambar is by far the most successful of the 
deer species introduced to Victoria during the 
1860s and 1870s (Menkhorst 1995c) when the 
acclimatisation movement had strong commu- 
nity support. The species now occupies most 
forested country in the Eastern Highlands bio- 
geographic region and parts of the Central Vic- 
torian Uplands (VBA data). Recognising the 
damage that high populations of this brows- 
ing species can cause to rare vegetation com- 
munities, the Victorian Government has listed 
‘reduction in biodiversity of native vegetation 
by Sambar {Cervus unicolor)’ as a threatening 
process under the Flora and Fauna Guarantee 
Act 1988. The species is well established in for- 
ested areas of Greater Melbourne and evidence 
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of increasing population densities and delete- 
rious impacts on natural vegetation communi- 
ties is of concern. Near Yellingbo, high-density 
Sambar populations have damaged understo- 
rey vegetation, causing opening and drying of 
the specialised swamp habitat of two important 
threatened species, Leadbeater’s Possum and 
the Helmeted Honeyeater. They also browse 
shrubs and saplings planted by volunteers at- 
tempting to rehabilitate habitat for those threat- 
ened species, necessitating the construction of 
expensive fences around revegetation sites. 

Fallow Deer Cervus dama 
In 1995 the available information suggested that 
there were few feral populations of Fallow Deer 
in Victoria (Menkhorst 1995d) and if the spe- 
cies persisted in the Greater Melbourne region 
numbers must have been very low. That situa- 
tion has changed dramatically in the ensuing 16 
years, and populations are now readily apparent 
in parts of the urban fringe in the Shires of Nil- 
lumbik, Yarra Ranges and Cardinia, particularly 
where there are extensive forest-pasture bound- 
aries. This increase may result partly from the 
illegal release of animals from deer farms, but 
may also reflect a reduction in hunting pressure 
that is a consequence of changing human demo- 
graphics resulting from the increasing urbanisa- 
tion of the outer parts of Greater Melbourne. 

Humpback Whale Megaptera novaeangliae 
The population of Humpback Whales using the 
east coast of Australia as a migration route to the 
calving grounds off Queensland has increased at 
about 1 1 % per annum over the past few decades 
(Paterson et al. 1994). In line with this increase 
is an increased frequency of sightings of Hump- 
back Whales in Port Phillip — sightings are now 
an annual event and most commonly occur in 
May-June, as the whales make their way north 
from Antarctic waters to sheltered waters in- 
side the Great Barrier Reef. The whales do not 
remain long in Port Phillip, probably inadvert- 
ently passing through the Heads and taking 
some time to realise that it is a land-locked bay. 
It seems likely that individuals that move east- 
wards through Bass Strait, and may briefly enter 
Port Phillip, have travelled up the west coast of 
Tasmania rather than the more usual east coast 
route (Warneke 1995a). 


Species whose current status is uncertain 
Three species of small mammal have not been 
recorded in the survey area for many years, but 
their absence from the record may reflect the 
decline in survey effort apparent since the mid 
1990s, rather than actual declines. Interesting 
inland records of the Swamp Antechinus from 
Bunyip State Park in 1981 have never been rep- 
licated. The Common Dunnart Sminthopsis 
murina was known to occur in the dry box for- 
ests of the Christmas Hills-St Andrews area un- 
til the early 1990s. There have been no records 
for almost 20 years and its status in the region 
is unknown. The Broad-toothed Rat Mastaco- 
mys fuscus was known from several sites in the 
Dandenong Ranges during the 1970s and from 
Bunyip State Park in 1995. Its continuing pres- 
ence in the Dandenongs seems unlikely but we 
are hopeful that populations persist in Bunyip 
State Park. A small population persists at Bel- 
lell Creek in the far east of the study area and 
it is likely that other populations persist in the 
catchment of the Upper Yarra Dam. Systematic 
surveys are long overdue. 

The Dingo Canis lupus dingo was originally 
found throughout the study area in all terres- 
trial habitats. Once attempts to establish a sheep 
grazing industry began it was persecuted merci- 
lessly. Calls for a bounty began as early as June 
1836 (Weidenofer 1967 cited in Hateley (un- 
dated). Subsequently strychnine was widely de- 
ployed as a poison and gin traps laid (Menkhorst 
1995e, Hateley undated) and the Dingo was re- 
moved from all but the most densely forested 
areas. Wild dogs still persist in the east of the 
Greater Melbourne region but hybridisation 
with feral domestic dogs is now the major threat 
and whether any pure Dingos remain is moot. 

Significant Species 

From a conservation and public education per- 
spective, at the State-wide scale, the Greater 
Melbourne region supports important popula- 
tions of several species. A personal view of the 
significant species of the region is presented 
below. 

Southern Brown Bandicoot Isoodon obesulus 
Formerly widespread in the ‘sandbelt’ south- 
eastern suburbs, this species has been in a 
steady decline and range contraction to the 
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south-east for over 50 years (Menkhorst and 
Seebeck 1990; Coates et al. 2008). It now occurs 
in small isolated populations in remnant habitat 
such as at The Pines Nature Conservation Re- 
serve at Frankston North, and along the shores 
of Western Port (Coates et al. 2008). It is the 
subject of a concerted community conservation 
campaign led by the Western Port Biosphere 
Foundation, which has adopted the species as 
an icon for its work in encouraging a sustain- 
able society in the Western Port region. Their 
coordinated predator control and habitat con- 
nectivity enhancement are now achieving en- 
couraging results (T Coates pers. comm.). The 
most secure populations in Greater Melbourne 
are in heathy forest in Bunyip State Park, in the 
Royal Botanic Gardens, Cranbourne, and on 
Quail Island offshore from Warneet. The Bo- 
tanic Gardens site is one of very few places in 
Victoria where wild bandicoots can be readily 
viewed in daylight (Fig. 2). 


Long-nosed Bandicoot Perameles nasuta 
The Long-nosed Bandicoot appears to be the 
most resilient of the Family Peramelidae. Nev- 
ertheless, it has declined steadily in the Greater 
Melbourne region as urbanisation expands into 
its habitat in the forested ranges and along the 
coast. Populations persi.st in the foothills ot the 
Eastern Highlands and patchily in the southern 
Mornington Peninsula, where it appears to be 
dependent upon grass/sedge swales adjacent to 
dense shrub cover (M Legge pers. comm.). It 
may not persist in long unburnt patches where 
Coastal Tea-tree Leptospermum laevigatum be- 
comes dominant, reducing the floristic diversity 
of the ground layer vegetation. Where housing 
encroaches these habitat patches, the applica- 
tion of suitable ecological burning regimes is 
extremely difficult, threatening the continuing 
presence of the species. A small and isolated 
population also exists in coastal shrubland and 
grassland at North Head, Sydney (Hughes and 
Banks 2010), sharing some ecological and de- 



Fig. 2. Southern Brown Bandicoot Isoodon obesulus, Royal Botanic Gardens, Cranbourne, Photo Peter 
Menkhorst. 
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mographic similarities with the Mornington 
Peninsula population. 

Leadbeater’s Possum Gymnobelideus leadbea- 
teri at Yellingbo 

The core range of the endangered Leadbeater s 
Possum is the montane ash forests of the Victo- 
rian Central Highlands, above 600 m altitude, 
only 70-80 km east of the Melbourne Central 
Business District. An isolated, lowland popu- 
lation of Leadbeater’s Possum was discovered 
in 1986 in the Yellingbo Nature Conservation 
Reserve in very different habitat— a narrow 
band of remnant lowland Eucalyptus camphora 
swamp-forest (Smales 1994). This population 
has since been intensely studied (Harley et al. 
2005; Harley and Lill 2007). It is now clear that 
the Yellingbo population is genetically distinct 
from those in the montane forests (Hansen 
and Taylor 2008). It is likely the sole remaining 
remnant of a population that formerly inhabit- 
ed the coastal plains of Western Port, in vegeta- 
tion with strong similarities to that occupied at 
Yellingbo, but long since drained and converted 
to farmland (Menkhorst and Lumsden 1995). 

Grey-headed Flying- fox Pteropus poliocephalus 
Now one of the most abundant native mamma- 
lian species in Greater Melbourne, the coloni- 
sation of Melbourne by this species is described 
under ‘Species that have increased’. The flying- 
fox camp at Bellbird Picnic Area, Yarra Bend 
Park, is surely the greatest wildlife spectacle in 
the Greater Melbourne region with many thou- 
sands of individuals, and their extensive behav- 
ioural repertoire, easily observed from riverside 
walking tracks (back cover). 

Smoky Mouse Pseudomys fumeus 
Surveys using remotely triggered cameras have 
detected the endangered Smoky Mouse with 
encouraging regularity in the forested reaches 
of the Upper Yarra Shire in recent years (DSE 
unpublished data; Nelson et al. 2009). The per- 
sistence of the species in the catchment of the 
Upper Yarra Dam was uncertain after almost 
no records between 1989 and 2000 (Menkhorst 
and Broome 2006), but the recent records sug- 
gest that the Upper Yarra forests should be con- 
sidered part of the Central Highlands strong- 
hold of this endangered species (Fig. 3). 


Water Rat Hydromys chrysogaster 
The native Water Rat, or Rakali, is widespread 
in wetlands across the Greater Melbourne re- 
gion and also along sheltered shorelines of 
Port Phillip. A population based around the 
breakwater at the popular St Kilda pier tourist 
precinct provides an opportunity for the public 
to observe this little-known species. The Water 
Rats have dens amongst the boulders forming 
the breakwater, and forage between there and 
the shore, and also make use of nearby canals 
bringing stormwater runoff to Port Phillip. 
They can be observed foraging in shallow wa- 
ter or along the shore, particularly around dusk 
when the tide is low. Water Rats also occur in 
artificial wetlands in inner suburbs, including 
those in the Royal Botanic Gardens and Fitzroy 
Gardens. A population at the Western Treat- 
ment Plant, south-east of Werribee, may be 
primarily located along the Werribee and Little 
Rivers, but also utilises the drains, lagoons and 
other wetlands of the sewage treatment plant 
itself (Way and Conole 2002). 

Burrunan Dolphin Tursiops australis 
Port Phillip supports a resident population of 
80-100 bottlenose dolphins that have been the 
subject of considerable study in recent dec- 
ades by the Dolphin Research Institute and by 
geneticists based at Monash University. These 
studies have focused on behaviour, distribu- 
tion and population processes (Scarpaci et al. 
2003), the impact of ‘swim with the dolphins’ 
tourism (Scarpaci et al. 2010), and on the taxo- 
nomic identity of the dolphins. Importantly, 
the Port Phillip bottlenose dolphins belong 
to a newly described species that also occurs 
in sub-populations in a few shallow embay- 
ments across southern Australia, including the 
Gippsland Lakes (Charlton-Robb et al. 2011). 
Based on population size alone. Port Phillip is 
a stronghold for this species and the Victorian 
population meets the lUCN criteria for Criti- 
cally Endangered (DSE 2007). 

Short-beaked Common Dolphin Delphinus 
delphis 

Common dolphins Delphinus spp are often 
thought of as wide-ranging, oceanic species 
that can occur in very large herds — sometimes 
many thousands. Until recently the Short- 
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Fig. 3. Smoky Mouse Pseudomys fumeus, Mt Terrible. Photo Peter Menkhorst. 


beaked Common Dolphin has been considered 
a casual visitor to Port Phillip (Warneke 1995b) 
with occasional sightings of small groups and 
strandings of individuals, e.g. 11 individual 
strandings in the 20 years from 1974 to 1993. 
In 2006, researchers from the Dophin Research 
Institute became aware of a small population in 
eastern Port Phillip, most often sighted offshore 
between Mt Martha and Mornington. This 
population seems to be resident in eastern Port 
Phillip, at least in the cooler months. It appears 
to be an unusually isolated, inshore, and local 
population that warrants further study. 

Discussion 

The 92 species recorded for the Greater Mel- 
bourne region (Appendix 1) represent 65% of 
the mammalian species recorded for Victoria 
(PWM unpubl. data). This high level of species 
diversity reflects the diversity of landforms, cli- 
mate, soils and vegetation which provides a rich 
suite of habitats. 


An analysis of the survival of mammal species 
in the Melbourne suburbs, based on records 
contained in the VBA, was presented by van der 
Ree (2004). That analysis compared survivor- 
ship of species over time in Local Government 
Areas, and provided important insights into the 
impacts of urbanisation on Australian mam- 
mals. Our study considered a larger area by in- 
cluding rural or forested parts of outer LGAs, 
and we did not rely exclusively on VBA records 
— where necessary we included knowledge of 
species occurrence that post-dated records in 
the VBA. However, the results of the two stud- 
ies are in general agreement, adding weight to 
van der Rees (2004) conclusions including: 

• Species which have remained stable or in- 
creased are typically generalists that are ca- 
pable of utilising the new or altered resources 
available in the urban landscape. 

• About one-third of terrestrial mammal spe- 
cies in the Melbourne region have undergone 
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a demonstrable decline. 10% have been lost 
from the region completely and the continu- 
ing presence of another four species is uncer- 
tain. 

• The historical information for microchirop- 
teran bats is insufficient confidently to dem- 
onstrate a change in distribution or status, but 
1 7 species have been recorded in the greater 
Melbourne region. 

Indigenous, small, ground mammals (dasyu- 
rids, bandicoots, potoroids and rodents) are 
most sensitive to urbanisation and, with the 
exception of the Water Rat, are completely 
excluded from urbanised Melbourne. Even in 
semi-urbanised areas few indigenous, small 
ground mammals survive — only the Brush- 
tailed Phascogale, Southern Brown Bandicoot, 
Long-nosed Bandicoot and Swamp Rat are 
able to eke out a precarious existence. The two 
most abundant small mammals in forests in the 
study area, the Agile Antechinus Antechinus 
agilis and Bush Rat Rattus fuscipes, seem un- 
able to survive even low levels of urbanisation. 
Buckmaster et al. (2010) found that antechinus 
do not persist in nature reserves in Canberra, 
even large and relatively undisturbed ones, giv- 
ing further support to this observation. 

The rate of species loss documented for the 
Greater Melbourne region is not high in com- 
parison to other parts of Victoria where it has 
been investigated, e.g. the Mallee (Bennett 
et al. 2007; Menkhorst 2009) and Gippsland 
(Bilney et al. 2010). In part, this is because the 
baseline data are poor, and species may have 
disappeared without any prior knowledge of 
their presence. For example, for north-western 
Victoria an excellent baseline mammal survey 
was conducted by the Blandowski Expedition 
of 1856-57, allowing a detailed understanding 
of what has been lost (Menkhorst 2009). De- 
spite Melbourne being the centre of 19th cen- 
tury scientific endeavour in Victoria, including 
housing the headquarters of the Royal Society 
of Victoria and the Field Naturalists Club of 
Victoria, there was little documentation of its 
mammalian fauna during the 19th century. This 
lack of historical information is compounded by 
the lack of sub-fossil deposits in the region, in- 
cluding ancient, preserved castings from owls — 
investigation of that source of evidence allowed 


Bilney et al. (2010) to propose a much higher 
level of mammal species attrition from the for- 
ests of Gippsland than had previously been real- 
ised. A similar loss may have occurred in parts 
of the Melbourne region but is masked by a lack 
of suitable sub-fossil deposits. 

In Melbourne the great mammalian survi- 
vors of urbanisation are the two common pos- 
sum species, flying-foxes, some insectivorous 
bats and the Water Rat. Up to 10 species of 
microchiropteran bat still occur in the Great- 
er Melbourne region, and some, particularly 
Goulds Wattled Bat Chalinolobus gouldii and 
the White-striped Freetail Bat Tadarida austra- 
lis are common in the suburbs. Other species 
persist in semi-urbanised areas. The Platypus 
Ornithorhynchus anatinus survives in the Yarra 
River within 12 km of the Central Business Dis- 
trict, and is also present in most streams in out- 
er suburban areas including the Plenty River, 
Werribee River, Diamond Creek and Gardiners 
Creek. The Echidna Tachyglossus aculeatus. Ko- 
ala and Common Wombat Vombatus ursinus 
are still present in places along the Yarra Val- 
ley, as are the Eastern Grey Kangaroo and Black 
Wallaby Wallabia bicolor. There is anecdotal 
evidence that some of these species have in- 
creased in recent years in middle suburbs (e.g. 
Platypus and Common Wombat are now regu- 
larly sighted along the Yarra River near Heidel- 
berg, and the Black Wallaby is seen there with 
increasing frequency). However, these species 
are strongly associated with ‘natural’ habitats 
and their continued presence will depend upon 
our ability to retain remnant native habitats in 
good condition, and to improve the connectiv- 
ity of those remnants through retention and 
restoration of habitat links. 
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Appendix 1. 

List of mammalian species recorded from the Greater Melbourne region and the Melbourne urban area (a 
subset of the former), showing the number of records and year of last record in the Victorian Biodiversity 
Atlas (species names and sequence follow Menkhorst and Knight 2010). Victorian conservation status (DSE 
2007): RX - regionally extinct; EN - endangered; VU - vulnerable; NT - near threatened; DD - data deficient. 
Status in Greater Melbourne: W - widespread, R - restricted; NR - no longer in the region; NV - no longer in 
Victoria; V - vagrant; I probably declining in abundance in Greater Melbourne area; T probably increasing in 


abundance in Greater Melbourne area. - introduced species. 

Species 

Number of records 
in VBA 

Year of last record 
in VBA 

Victorian 

conservation 

status 

Estimated 
status in 
Gr. Melb 


Greater 

Urban 

Greater 

Urban 



Platypus 

708 

161 

2010 

2010 


W 

Short-beaked Echidna 

821 

116 

2008 

2007 


Ri 

Agile Antechinus 

1381 

45 

2005 

1995 


Ri 

Swamp Antechinus 

3 


1981 


NT 

NR 

Dusky Antechinus 

438 

28 

2008 

1995 


Rl 

Spot-tailed Quoll 

16 

4 

1994 

1994 

EN 

Ri 

Eastern Quoll 

23 

4 

1930 

1882 

RX 

NV 

Brush-tailed Phascogale 

257 

8 

2007 

1998 

VU 

Ri 

Fat-tailed Dunnart 

93 

14 

1991 

1991 

NT 

Ri 

White-footed Dunnart 

37 

2 

1985 

1985 

NT 

NR? 

Common Dunnart 

44 

1 

1991 

1991 

VU 

NR? 

Southern Brown Bandicoot 

354 

92 

2008 

2008 

NT 

Ri 

Eastern Barred Bandicoot 

22 

4 

2003 

1982 

CE 

R 

Long-nosed Bandicoot 

147 

14 

2011 

1990 


Ri 

Common Wombat 

977 

25 

2007 

2004 


Ri 

Koala 

2164 

120 

2008 

2008 


R 

Mountain Brushtail Possum 

555 

4 

1993 

1993 


R 

Common Brushtail Possum 

2115 

914 

2008 

2008 


W 

Eastern Pygmy-possum 

67 

4 

1992 

1963 

NT 

Ri 

Leadbeater’s Possum 

240 


2009 


EN 

Ri 

Sugar Glider 

1030 

127 

2008 

2007 


W 

Yellow-bellied Glider 

573 

1 

1987 

1980 


R 

Greater Glider 

946 

3 

1992 

1968 


R 

Common Ringtail Possum 

2598 

891 

2008 

2008 


W 

Feathertail Glider 

222 

23 

1992 

1988 


R 

Southern Bettong 

3 

2 

1869 

1869 

RX 

NV 

Eastern Grey Kangaroo 

1732 

183 

2008 

2008 


WT 

Red-bellied Pademeion 


1 


1881 

RX 

NV 

Black Wallaby 

1191 

83 

2008 

2008 


R 

Grey-headed Flying-fox 

1169 

1057 

2010 

2010 

VU 

WT 

Little Red Flying-fox 

10 

5 

2008 

2008 


R 

Black Flying-fox 

2 

2 

2010 

2010 


V 

Eastern Elorseshoe Bat 

10 


1989 


VU 

Ri 

Yellow-bellied Sheathtail Bat 

9 

8 

2002 

2002 


V 

Eastern Freetail Bat 

20 

1 

1998 

1991 


R 

South-eastern Freetail Bat 

13 

5 

1998 

1998 


R 

White-striped Freetail Bat 

550 

98 

2008 

2008 


W 

Common Bent-wing Bat 

735 

9 

1992 

1966 


R 

Goulds Wattled Bat 

610 

115 

2007 

2005 


W 

Chocolate Wattled Bat 

571 

22 

2007 

2003 


w 

Eastern Ealse Pipistrelle 

118 

1 

2007 

1987 


R 

Large-footed Myotis 

112 

1 

1998 

1993 

NT 

R 

Gould’s Long-eared Bat 

98 

2 

2002 

2002 


R 

Lesser Long-eared Bat 

579 

84 

2007 

2003 


W 

Inland Broad-nosed Bat 

5 


1988 



R 

Eastern Broad-nosed Bat 

26 

4 

2002 

2002 


R 

Large Forest Bat 

503 

29 

2003 

2003 


R 

Southern Forest Bat 

823 

8 

2007 

2003 


W 

Little Forest Bat 

601 

53 

2003 

2003 


W 
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Appendix 1. Continued. 

Species 

Number of records 
in VBA 

Year of last record 
in VBA 

Victorian 

conservation 

status 

Estimated 
status in 
Gr. Melb 


Greater 

Urban 

Greater 

Urban 



Water Rat 

250 

75 

2008 

2008 


WT 

Broad-toothed Rat 

56 

3 

1994 

1982 

DD 

NR? 

Smoky Mouse 

30 


2011 


CE 

R 

New Holland Mouse 

31 


1983 


VU 

NR 

Bush Rat 

1639 

38 

2007 

1960 


Wf 

Swamp Rat 

448 

53 

2007 

2007 


W 

Black Rat* 

564 

163 

2010 

2010 


W 

Brown Rat* 

126 

62 

2006 

2005 


R 

House Mouse* 

1004 

194 

2010 

2007 


W 

Eastern Grey Squirrel* 

8 

8 


1935 


NV 

Dingo & Dog* (feral) 

181 

26 

2005 

2005 


R 

Red Fox* 

1557 

309 

2007 

2007 


W 

Ferret* 

8 

1 

2008 

1988 


R 

Cat* 

321 

86 

2008 

2008 


W 

New Zealand Fur Seal 

3 


1997 


vu 

V 

Sub-antarctic Fur Seal 

2 


1996 



V 

Australian Fur Seal 

45 


2008 



w 

Leopard Seal 

17 


1990 



R 

Crabeater Seal 

3 


1974 



V 

Southern Elephant Seal 

12 


2006 



V 

Goat* (feral) 

49 


2004 



R 

Fallow Deer* 

17 

1 

2007 

1983 


RT 

Red Deer* 

2 


2003 



R 

Sambar* 

102 


2007 



WT 

Pig* (feral) 

21 


1988 



R 

European Rabbit* 

1905 

232 

2008 

2008 


W 

European Hare* 

298 

57 

2009 

2009 


W 

Short-beaked Common Dolphin 

15 


2006 



R 

Short-finned Pilot Whale 

1 


1964 



V 

Frasers Dolphin 

1 


1978 



V 

Killer Whale 

7 


2005 



R 

False Killer Whale 

1 


1965 



V 

Bottlenose Dolphin sp. 

103 


2000 



R 

Southern Aust Bottlenose Dolph 

in 3 


2010 


EN 

W 

Southern Bottlenose Whale 

1 


1992 



V 

Sperm Whale 

1 


1839 



V 

Pygmy Sperm Whale 

1 


1954 



V 

Southern Right Whale 

16 


2007 


CE 

R 

Dwarf Minke Whale 

1 


1999 



R 

Humpback Whale 

25 


2011 


vu 

WT 

Totals 

34197 

5687 
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The fate of a Spotted Pardalote family in suburban Melbourne 


Introduction 

The Spotted Pardalote Pardalotus punctatus 
(Fig. 1) is one of Australia’s smallest birds: it 
is about 95 mm long and weighs only 9 g. Its 
usual habitat is eucalypt forests and woodlands, 
where it feeds in the treetops but, especially 
during autumn and winter, it also ventures into 
suburban areas where eucalypts abound. Its 
food consists mainly of arthropods, particular- 
ly psyllid larvae and lerp, but also manna from 
eucalypts. It is monogamous for at least one 
breeding season, and breeds from June to Janu- 
ary (occasionally as late as March), sometimes 
raising as many as three broods in a season. The 
nest is usually in a chamber at the end of a tun- 
nel in an earth bank, though other sites such 
as tree hollows are also used. The nest is made 
of strips of bark, grass and other plant materi- 
als, with an entrance generally in line with the 
tunnel. Usually four white eggs are laid, and the 
incubation period varies from 16 to 22 days. 
Both sexes build the nest and incubate the eggs 
(Higgins and Peter 2002). 

Spotted Pardalotes at Netting Hill 

From mid- July to early August 2011, a pair of 
Spotted Pardalotes made their nest tunnel in 
a clay bank in our garden in the Melbourne 
suburb of Notting Hill. Little Wattlebirds An- 
thochaera chrysoptera chased them sometimes, 
but since the tunnel was near the boundary of 
the Little Wattlebirds’ territory, the Pardalotes 
persisted, and were also undeterred by the 
intermittent presence of a Grey Butcherbird 
Cracticus torquatus. 

We first saw the Pardalotes taking nest mate- 
rial into the tunnel on 9 August. After about 16 
August we rarely saw the female, and from 19 
August to 8 September (a period of 20 days) 
the site appeared to be abandoned. During this 
time, whenever we heard the birds call they 
were always a considerable distance from our 
place, never near the nest. Only constant sur- 
veillance, which was quite impracticable, would 
have told us that the nest was indeed occupied, 
and that eggs were being incubated. 

It was on 9 September that we first noticed the 
birds entering and leaving the tunnel frequently. 



Fig. 1. Male Spotted Pardalote, Warby Ranges, 
Victoria. Photo by John Barkla. Reproduced with 
kind permission from Bird Observation & Conserva- 
tion Australia. 

SO presumably that was when the eggs hatched. 
It was not easy to see what was in their bills, but 
on some occasions I detected a white substance, 
which no doubt would have been lerp scale 
(as described by Richards 1972). At this time 
I discovered that they could ‘speak with their 
mouths full’, because the male (and possibly 
the female) often called just before taking food 
into the nest. At this stage the male sometimes 
called from other trees in our garden as well as 
from the two nearest the nest. Both birds de- 
layed entering the tunnel if a Little Raven Cor- 
vus mellori or a Common Myna Sturnus tristis 
was near the entrance. At all times they moved 
extremely quickly when entering or leaving the 
tunnel. They would drop down from a branch 
of a nearby tree, and unless we were watching 
the tunnel entrance it was easy to miss seeing 
them enter or leave; even allowing oneself the 
luxury of blinking could mean not seeing the 
birds! 

All this activity came to a sudden disastrous 
end on the morning of 16 September when a 
domestic cat Felis catus came into our garden 
and killed the adult birds. All that remained 
were some feathers on the ground near the tun- 
nel entrance. The cat was observed trying to 
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get the young birds but couldn’t reach them, so 
they starved to death. 

Investigation of the nest site 

On 23 September 1 excavated the nest tunnel. 
The clay bank in which it was situated faced east 
and ran approximately north-south. The tunnel 
entrance was 500 mm below the top of the bank 
and 300 mm above the ground at the base. The 
tunnel sloped upwards at an angle of 20°, and 
sloped inwards from the east-facing side of the 
bank at an angle of 20°. The total length of the 
tunnel plus nest chamber was 300 mm, and the 
tunnel width was about 50 mm until it reached 
the nest chamber. The entrance to the chamber 
was 90 mm across, and the chamber itself was 
90 mm long and roughly spherical, though nar- 
rowing slightly towards the end. Since it was 
situated near the north end of the bank, the 
chamber would have been warmed by the sun 
for part of the day. 

The nest was a bulky structure, made of plant 
fibres tightly packed together. A large number 
of tiny black flies was in attendance, and there 
were some quite large blue and white maggots. 
I could not tell how many young birds there 
had been, because they had been devoured by 
the maggots and only a bit of very smelly mush 
remained in the bottom of the nest. Two Dad- 
dy Longlegs spiders had taken up residence, 
probably to make a meal of the flies and/or 
maggots. 

On 7 October I decided to take a closer look at 
the nest. The spiders and flies had gone, and had 
been replaced by a few springtails, some very 
tiny beetles and a some even tinier ants. The 
nest material consisted of fine plant fibres, a few 
pieces of dead grass, and bark strips from Euca- 
lyptus and Melaleuca spp. (Fig. 2). I estimated 
that there were between 1000 and 1200 pieces. 

After pulling the nest apart I left it on the 
ground near the tunnel entrance. Two hours 
later, when 1 replenished the water in the near- 
by bird baths, it had vanished. Earlier that day 
I had seen a Little Raven collecting sticks from 
an area close to the bank, so this bird or its 
partner had probably taken the Pardalotes’ nest 
material as well. Having watched Little Ravens 
collect pieces of old doormat in previous years, 
I have no doubt that this nest would have been 
very suitable for them to use. 


Conclusion 

Spotted Pardalotes are remarkable birds. It 
must have taken a huge effort for them to dig 
their tunnel and nest chamber in the hard clay, 
and their strategy of making the nest site ap- 
pear unoccupied during the incubation period 
was most impressive. We were delighted to 
have them nesting in our garden, and utterly 
dismayed to find that a cat had killed them. 
Cats are so numerous and such efficient killers 
that they must cause the death of many of these 
beautiful birds, which are most vulnerable 
when they are feeding young because they are 
compelled to make frequent visits to their nest. 
In our opinion, cat owners should be required 
to keep their pets confined to their own proper- 
ties instead of allowing them to roam and de- 
stroy not only protected Australian wildlife but 
also the pleasure that many people gain from 
its presence. 
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Birds of the Yarra Catchment and where to find them 

by Peter Mason and Bird Observation & Conservation Australia 
Publisher: Bird Observation & Conservation Australia Yarra Branch, Healesville. 
2010, 156 pages, RRP $22.00 


For the bird enthusiast this booklet is a great 
and useful aid. It is an easy guide for best lo- 
cations in the Yarra valley and what birds you 
could expect to see. The work itself is obviously 
the culmination of many years’ field testing by 
generations of bird enthusiasts as well as some 
well-researched literature reading. All aspects 
of the book, both areas and birds, are well docu- 
mented, with some 270 odd species mentioned; 
the majority are attended by quality images. 

The work is divided into several sections 
containing descriptions of sites to visit and 
bird distribution within the valley’s catchment. 
Shorter chapters include habitat, birding ethics, 
safety, vagrants etc. and an abridged bibliogra- 
phy. In the latter I note an omission of Museum 
Victoria’s ‘Melbourne’s wildlife a field guide to 
the fauna of Greater Melbourne’ and their on- 
line article on birding in Carlton Gardens. Each 
site is well described for access and facilities as 
well as a few do’s and don’ts. However, many of 
the habitat conditions we see today derive from 
European alteration and are not natural — no- 
where is this obvious (p. 5). 

I found a few, not disturbing, but slightly 
frustrating items. First, the authorship: this is 
a strange way to introduce a work by having 
an organisation listed as an author! Some of 
the habitats described are questionable, such 
as ‘riparian bushland’ and ‘roadside corridors’; 
surely these are small enough to be woven into 
larger ecosystems. Everywhere in the populated 
world there are escapees so low in numbers that 
they are rarely mentioned. In a few generations 
they may become viable populations and they 
can then be included as locals, but now they 
should be recorded elsewhere and not be given 
status in local guides. 

Another point that irked me is the use of col- 
oured backgrounds for much of the text. This, 
combined with the small font size, makes read- 
ing the interesting text somewhat laborious. 
Page 11 mentions farmers excluding birds by 


various means and is a bit off the mark in this 
supposedly simple birding guide. This is Just one 
of the many lateral movements made through- 
out the work that could have been avoided. Ref- 
erence to races (subspecies) is something that 
observers could find unnecessary. Birders have 
either no interest or great difficulty in identify- 
ing them in the first instance, so these could be 
deleted. Supplying food to native species is defi- 
nitely a no-no and is something covered well 
by local fauna authorities — much moreso than 
merely ‘not encouraged’ (p. 17). Taking care 
in the bush normally doesn’t involve firearms 
for birding groups so mention of that (p. 18) is 
somewhat intriguing. 

The catchment is divided into eight birding 
sites, with several sub-sites. All receive a detailed 
introduction and description, each additionally 
enhanced with photographs depicting the habi- 
tat and local birds. Extra useful information 
such as the total area of each site, could have 
been included. I’ve been disappointed in occa- 
sionally driving for an hour only to find that the 
‘good’ birding area is merely a few hectares that 
can be covered in minutes. Here in this chapter 
is also the dreaded colour coding. Small black 
print on a dark background becomes difficult 
to read, especially in bright sunlight. Following 
this are the species accounts, the best thing in 
the guide. They are brief and generally to the 
point, but annoying in the mention of some- 
thing being similar to another when unless you 
know what the other is you are left confused. 

So, while admiring the publication and rec- 
ognising a use for similar publications there is 
much that could be done to lift its quality. I con- 
gratulate the author/s and publisher, trusting 
this book engenders a good public response. 

Wayne Longmore 

Museum Victoria 
GPO Box 666 
Melbourne, Victoria 3001 
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